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THE FrReicHt Car Repair SHOP AND YARD. 





There exists a growing conviction that the freight car de- 


large, will usually commend itself. A transverse shop of very 
large capacity means that the adjacent yard (constituting the 
track approaches to the shop) must be very wide, whereas @ 
longitudinal shop may be of any moderate width, and as long 
as necessary to give the required capacity. Another objection 
to the transverse shop is the increased number of door open- 
ings for a given standing capacity and the greater difficulty of 
heating on that account. The internal transportation of ma- 
terials can be more readily accomplished in the longitudinal 
shop by hand trucks on auxiliary tracks, whereas in a trans- 
verse shop such auxiliary tracks, if provided at all, must cross 
all the stall tracks; while other materials may with difficulty 
be distributed throughout a transverse shop, the handling of 
mounted wheels can be easily accomplished only in ithe longi- 
tudinal shop on tracks specially provided for the purpose. Tne 
largest group in the table is that of the longitudinal shops 
with track approaches at one end only, and these are also shops 
and yards of large standing capacity. Under this plan the 


partment of a railway shop should include a building in which 
repair work may be carried on in bad or extreme weather; 
hitherto on many roads this work has been prosecuted entirely 
in the open air. It is not probable that a shop will ever be 
buiit large enough to take care of all work of that character 
at a given point, and a considerable amount will always be 
done out in the open as now; but it is believed that it does 
pay to be able to concentrate repair forces under cover when 


stock of repair materials may be kept at the stub end of the 
shop and yard tracks, where they will be most easily reached 
for distribution, and can be moved down the spaces between 
the repair tracks by a system of intermediate distribution 
tracks, preferably narrow gauge. In a large yard this pro- 
vision might naturally be supplemented by material supplies 
at lateral or central points. If the intermediate distribution 
tracks are alternately standard and narrow gauge they may be 





TABLE 13-—BUILDINGS FOR FREIGHT-CAR REPAIRS. 


Place. Railroad. Type. 
Oelwein, Iowa ..... Cc. G. W. Transverse. 
Burlington, Iowa .. C., B. & Q. Transverse. 
Chicago, Ill. (old)... C. & N. W. Transverse. 
Fond du Lac, Wis.. W. C. Transverse. 
Collinwood, Ohio ... L. S. & M. S. Transverse. 
Concord, N. H...... B. & M. Transverse. 
Pocatello, Idaho ... @ &. &. Transverse. 
Jmaha, Neb. ....... wa Bs Transverse. 
es Ue ascensnd L. V. Transverse. 
pf i eee x. ¥. ¢. Transverse. 
Chicago, Ill. (mew). C. & N. W. Longitudinal. 
McKees’ Rocks, Pa. P. & L. E. Longitudinal. 
Baring Cross, Ark.. gg. FP. Longitudinal. 
Montreal, Can. .... G. FF. Longitudinal. 
Milwaukee, Wis. ... C., M. & St. P. Longitudinal. 
Memphis, Tenn. .. Ek. G. Longitudinal. 
Topeka, Kan. ..... hen TT. & HF: Longitudinal. 
Scranton, Pa. ..... Dd, L. & W. Longitudinal. 
Elizabethport, N. J. C.R.R.ofN.J. Longitudinal. 
Burnside, Ill ...... %©. GC. Longitudinal. 
Oak Grove, Pa..... + A Longitudinal. 
Readville, Mass. ...N. Y., N. H. & H. Longitudinal. 
Brainerd, Minn. ... N. P. Longitudinal. 
Roanoke, Va. ..... N. & W. Roundhouse. 
Columbus, Ohio ... Penna. Lines Roundhouse. 
Altoona, Pa. ...... BP B. Es, Roundhouse. 


Method of Access. 
Transfer table only. , 
Transfer table and tracks at opposite sides, 
Transfer table and tracks at epposite sides. 
Transfer table and tracks at opposite sides. 
Transfer table and tracks at opposite sides. 
Transfer table and tracks at opposite sides. 
Transfer table and tracks at opposite sides. 
Tracks at both sides. 
Tracks at one side only. 
Tracks at one side only. 
Tracks at one end only. 
Tracks at one end only. 
Tracks at one end only. 
Tracks at one end only. 
Tracks at one end only. 
Tracks at one end only. 
Tracks at one end only. 
Tracks at one end only. 
Tracks at both erids. 
Tracks at both ends. 
Tracks at both ends. 
Tracks at both ends. 
Longitudinal tracks and transfer table at opposite ends. 
Turntable. 
Turntable. 
Turntable. 








circumstances justify it. 


To make such an arrangement a 


used for mounted wheels and for miscellaneous supplies re- 


success it is necessary that the stock of repair materials snould 
be equally accessible from both the shop and the yara, and 
that cars should be switched in and out more frequenuy when 
work is being done exclusively under cover (as in bad weather) 
than when being done in both shop and yard. Under these 
circumstances increased annual output may easily compensate 
for the increased fixed charges which would represent the cost 
of the required additional buildings. 

When the most suitable type of building for freight car re- 
pairs is considered, it is found that existing practice is not 
uniform and leaves the question in doubt. Even in those 
places where the type of building is the same the method of 
access to it varies. Table 13 gives the facts for several well- 
known shop points. 

Examining the table, it is noticed that Oelwein is the single 
case where the access to the shop (in this case transverse) is 
by transfer table only, and it is extremely doubtful whether 
such an arrangement can be made to yield good results. It is 
evidently based on the assumption that freight cars under re- 
pairs should be handled individually, as are locomotives and 
passenger equipment. cars; whereas all other arrangements 
(except the roundhouse) permit of handling and switching 
cars in strings, which is evidently conducive to economy of 
operation and increase of output. There is little choice, as 
regards internal working, between the transverse and the 
longitudinal shop, if the two have the same standing capacity; 
but when the layout ig considered, the longitudinal shop, if 


spectively, and guch an arrangement will contribute to the 
quick and orderly distribution of all materials. 

The longitudinal shop with track approaches at both ends 
is found in a few cases, but it makes the distribution of repair 
materials more difficult and presents no compensating advan- 
tage except the doubtful one of being able to switch the shop 
and yard from both ends. 

The roundhouse form of shop is excellently adapted to the 
work of building freight cars, especially if used in connection 
with a 100-ft. turntable, by which means a bob-tail shifter can 
handle two freight cars in and out of a stall. A visit to Al- 
toona, Columbus or Roanoke while new freight equipment cars 
are being built is very convincing in this respect, but the 
turntable is open to the same objection as the transfer table 
when repair work (as distinct from construction work) is 
undertaken on a large scale, and at all three of these points 
more cars are repaired outside of these roundhouse shops than 
in them. 

The only recorded investigation and report on the best ar- 
rangement of tracks in a freight car repair yard is that made 
in 1902 by a committee of the American Railway Engineering 
and Maintenance of Way Association; that committee reeom- 
mended that the tracks should be connected at one end only, 
should be spaced alternately on 24-ft. and 16-ft. centers, with 
narrow gauge supply tracks running down each 24-ft. space, 
materials to be brought in from the stub ends, air pipes for 
testing air brakes to be provided, etc. It was also stated that 
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such a yard should not be too long, and the one shown by the 
diagram which accompanied the report is about 1,100 ft. long, 
and would hold 166 cars, allowing 50 ft. of track per car (as 
also recommended in the report). By referring to Table 14 
it will be seen that a freight car repair yard to hold 166 cars 
is a small affair, according to present day standards; it is 
therefore evident that a single yard (including shop) of large 
capacity must be much more than 1,100 ft. long; the alterna- 
tive of dividing the work up into several smaller yards is 
always open, however. 

A novel arrangement of tracks in a freight car repair yard 
is found at the West Milwaukee shops of the Chicago, Milwau- 
kee & St. Paul Railway; here a long lead track, which is 
parallel to the general line of tracks in the yard, has a series 
of spur tracks leaving the lead at an angle of perhaps 30 degs., 
and each capable of holding about eight freight cars with 
proper working spaces between; this arrangement permits of 
treating cars in blocks of eight, and is probably laid out to 
avoid having longer strings of cars under treatment on one 
track at one time; it appears to combine some of the features 
of the transverse system with those of the longitudinal system, 
and in that respect reminds one of the new Rock Island erect- 
ing shop at Moline, Ill., where the same underlying idea is 
taken advantage of in handling locomotives when under re- 
pairs; the West Milwaukee freight car repair yard has been 
put in use only recently and output results are not yet 
definitely known, but the arrangement promises well and will 
be watched with interest. 

A tabulated listing of some 25 freight car repair yards shows 
every variety of practice from placing tracks at 15-ft. centers 
without any intermediate supply track up to 24-ft. centers 
with an intermediate standard gauge supply track, and the up- 
to-date freight car repair yard on a really large scale is some- 


TAPLE 14—OUTPUT OF FREIGHT-CAR REPAIR PLANTS. 
(Shops and yards considered collectively.) 


Average 
Total 
Place. Railroad. No. of Cars 

Under Output per Month. 

Repairs. Total. Per Stall. 
Allston, Mass... . B. & A. 338 744 2.20 
Morris Park, N.Y. ao 34 165 4.85 
McKees’ R’ks, Pa. P. & L. E. 728 6,900 9.48 
Milwaukee, Wis.. C., M. & St. P. 386 4,377 11.34 
Aurora, Ill. .... C., B. & Q. 84 520 6.19 
Roanoke, Va. ... N. & W. 95 1,400 14.74 
Sedalia, Mo. ... M., K. & T. 45 222 4.93 
Decatur, Ill. . Wabash. 75 1,141 15.21 
Reading, Pa. ... P. & R. 247 779 3.15 
Elizabethp’t,N.J. C. R.R. of N.J. 72 779 10.82 
Detroit, Mich. ... M. C. 60 244 4.07 
Bloomington, Ill. C. & A. 40 277 6.92 
Oneonta, N. Y... D. & H. 50 1,890 37.80 
Chicago. II1. C., R. I. & P. 60 1,300 21.67 
Montreal, Can... a. S; 33 146 4.42 
Portsmouth, Va.. oe oe 51 626 12.27 
Brightwood, Ind.C., C., C. & St. L. 132 2,344 17.76 
Concord, N. H... B. & M. 77 308 4.00 
Albany, N. Y... N. Y..C. 175 4,622 26.41 
Oelwein, Iowa .. C. G. W. 42 265 6.31 
Topeka, Kan. ... A.. T. & S. F. 125 1 860 14.88 
Middletown, N. Y. N. Y., O. & W. 50 1,000 20.00 
Baltimore Md... B. & O. 157 5 048 32.14 
Rurnside, Ill. ... Lc. 516 2,927 5.67 
Collinwood, Ohio. L. S. & M. S. 360 6,300 17.50 
Springfield, Mo.. St. L. & S. F. 105 850 8.09 








thing for the future to bring forth. It is doubtful whether 
the yard recommended by the committee of the American 
Engineering and Maintenance of Way Association would meet 
requirements on a large scale, with its 24-ft. and 16-ft. alternate 
track spacing, and with narrow gauge service tracks down the 
24-ft. space only. It seems probable that a yard with tracks 
uniformly 22-ft. centers, with a light rail standard gauge wheel 
track down one bay and a single or double line of narrow gauge 
material track down the next bay, and so on alternately, would 
come nearer to meeting large scale requirements; such a yard 
would cover 10 per cent. more ground, but net results would 
probably be in its favor. 

As it is impossible to have a very extensive repair plant and 
keep it close to the smith shop it will almost always pay to 
establish a forge close to the center of gravity of the freight 
car repair work, as such work always involves more or less 
straightening of bent forgings; this local forge is wanting in 
many places, but it is certainly false economy to undertake to 


do without it. As the materials used in freight car repairs at 
a central point are large in quantity and great in variety, their 
proper supervision becomes important, and good talent can be 
profitably engaged in keeping up the stock in advance of re- 
quirements and in promptly meeting all demands; this is of 
first importance as affecting output, but of course must be sup- 
plemented by proper records for purposes of accounting. 

The advent of the steel car has not modified the practice of 
freight car repairs as much as was predicted. It is found that 
ordinary repairs to steel cars can be handled by the same 
class of labor that has hitherto been engaged on the repairs of 
wooden cars; the only special plant required includes a heat- 
ing furnace, straightening blocks, clamps, a supply of com- 
pressed air and compressed air tools (riveting hammers, dolly 
bars, etc.). Since the more general use of electricity as a 
source of power it has been feasible to provide an electric 
traveling crane to cover a few tracks where steel cars are to 
be handled for repairs, and this has been done in two or three 
instances lately. At the new Montreal shops of the Canadian 
Pacific an electric yard crane crosses all tracks in the entire 
plant, and one of the uses to be made of it is the unloading of 
wrecked car material which has been sent in from the line of 
the road, and which it is extremely tedious and expensive to 
unload and sort by hand. 

Although a special paint shop building is quite necessary in 
connection with a plant which is engaged exclusively on freight 
car construction, in order to secure good and durable work, 
yet no special provision is considered necessary in connection 
with a repair plant. 

A special and separate wheel and axle shop can often be 
provided to good advantage; although this class of work is 
frequently done in the regular machine shop of a general rail- 
way repair plant, yet, unless the plant is small, it can usually 
be set apart and located more conveniently to the car repair 
work in connection with which it is principally used; the class 
of labor employed is different from that engaged on locomotive 
machine work, and its heavy materials (wheels, axles, etc.) 
usually come to it direct from outside sources. The number 
of pairs of wheels used under freight equipment cars at any 
one general repair point is always so very much greater than 
the number used for locomotive work, that the wheel and axle 
shop should properly be located and arranged with reference 
to the needs of the freight car repair department. Where 
new cars are built in considerable numbers this wheel and 
axle shop may be enlarged and equipped as a truck shop, or 
an entirely separate but contiguous truck shop put up; a 
truck shop should be equipped to do all necessary machine 
work on castings as received from the foundry and forgings 
as received from the smith shop; a number of such truck 
shops have been put up within the last few years. 

The output of several freight car repair plants is given in 
Table 14 on the basis of a month’s work, both total and per 
stall; the returns include light, medium and heavy repairs, 
but exclude running repairs; as the classification of freight 
car repairs is somewhat indefinite it is probable that these 
terms are differently interpreted in different localities, and 
due allowance must be made for this fact; there being no 
definite basis of judging of the ouput of freight car repair 
yards, and it being necessary to have one for purposes of 
comparison, it was assumed that the output of repaired cars 
per month per stall was the fairest criterion, and it has there- 
fore been used, as previously done in the case of locomotives 
and passenger equipment cars. The table shows a great vari- 
ety of repair plants with standing capacity ranging from a 
minimum of 33 to a maximum of 728, and other plants, not 
here listed, can best be compared with these by selecting those 
which correspond most closely in the matter of standing 
capacity; the outputs per month per stall also vary between 
very wide limits, but it is believed that when attention is once 
directed to these great differences it will be possible to bring 
the efficiency of the less productive plants up to the basis of 
the better ones. 

As the exceptional results shown for the Oneonta: shops of 
the Delaware & Hudson may challenge criticism, it should be 
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stated that they have been carefully verified; it is surprising 
to find that a shop as little known and so seldom visited as 
Oneonta should head the list for unit output. The showing of 
the Baltimore shop of the Baltimore & Ohio is also highly 
creditable. It is not known what proportion of steel cars are 
handled at Oneonta, but at Baltimore the facts are as fol- 
lows: Of the average total of 157 cars standing under repairs, 
32 are steel and 125 are wooden; of the average total of 5,048 
cars turned out per month (after repairs), 472 are steel and 
4,576 are wooden; the corresponding outputs per stall per 
month are, steel 14.75, wooden 36.61; the ratio of these two 
quantities is 2.48, which means that under present conditions 
at Baltimore it takes between two and three times as long 
to repair a steel car as it does to repair a wooden car. The 
figures in Table 14 should be followed up by investigation on 
the ground at the various plants, as arrangements, facilities, 
organization and supervision all have a bearing on the results. 
The outputs (total and unit) of several new plants have been 
predicted, but it is considered best not to state them until 
they can be verified by experience. 
(To be continued.) 


WATER SOFTENING ON A LARGE SCALE. 


With the installation of water softening plants sufficiently 
numerous to provide good water for entire divisions or entire 
railroads the opportunity for a thorough test of the advan- 
tages of chemical treatment in roadside plants is provided. 
Such a wholesale and thorough equipment as that of the ritts- 
burgh & Lake Erie marks what seems likely to be a new epoch 
in this important development. In this issue the first of 
several articles on this equipment is presented. This road 
entered into a thorough investigation of its waters and of 
various kinds of softening apparatus, and when satisfied as 
to the right course to pursue, the decision to make the appli- 
cation a thorough one was at once followed by actual con- 
struction. The officers of this road first studied and then 
acted, and boldly. As to the wisdom of the course there is 
no doubt. 

An exceedingly interesting statement has been received from 
the railroad officer who is most competent to judge the 
vaiue of water softening for locomotive purposes, to the effect 
that he expects to be able to show that the reduction in the 
consumption of coal on divisions which are equipped with 
water purifiers will more than balance the cost of chemicals 
used in the treatment of the water. All other gains, therefore, 
will be “velvet.” When these large installations have been in 
service a little longer we hope to be able to show what the 
other gains amount to, and it is sure to be a very fine showing 
for the investments in purifying apparatus. 

The people who attempt to find out what there is in this 
question of water purification by putting up a single softening 
plant are like the Irishman who judged the probable comfort 
of a feather bed by lying upon a single feather upon the floor. 
He found it very hard. Now that the importance of providing 
against mixing treated and untreated water in locomotive 
tenders is appreciated, we shall undoubtedly make great strides 
toward improvement in the service rendered by locomotive 
boilers. 








It is one thing for the head of a department to issue instruc- 
tions to his subordinates and quite another thing to know 
that they are understood and carried out. One motive power 
superintendent requires from his master mechanics every three 
months a letter stating that they understand and are carrying 
out the instructions given in the form of “circulars of instruc- 
tion,” in this way hoping to keep these instructions promi- 
nently in the minds of the subordinates. Thus far it has 
worked very well and has had an unexpected effect in leading 
to a most useful method of issuing instruction circulars. The 
number in force has been greatly reduced and they are now 
kept up to date and consistently consolidated into a systematic 
code of working rules. This effect on the rules themselves is 
not the least important result of the overhauling the matter 
has received, Others might find advantage in a plan of this 
kind, 


NEW LOCOMOTIVE AND CAR SHOPS. 





McKeEeEs Rocks, PA. 


PITTSBURGH & LAKE ERIE RAILROAD. \4 








The approaching completion of the new locomotive repair 
shops of the Pittsburgh & Lake Erie at McKees Rocks, Pa., is 
of interest and importance to those interested in railroad- 
shop development, as many radical improvements and ad- 
vances have been incorporated whicn will place them in a 
prominent position as representative of the very latest prac- 
tice. It is with pleasure that we are permitted, by the cour- 
tesy of the officials in charge, to present a description of the 
shop equipment and buildings, which will follow in a series of 
articles as the different departments are completed and go into 
service. 

The most remarkable feature of these new shops is the mag- 
nitude of the locomotive repair department, which is the por- 
tion that is at present nearing completion. It is seldom that 
a railroad having Jess than 200 miles of track may be found 
operating over 200 locomotives; such is the case, however, 
upon the Pittsburgh & Lake Erie, which, with a total length, 
main line and branches, of only 194 miles, has considerably 
over 200 locomotives in use. The result of the very heavy 
traffic which requires so large an equipment is to impose 
peculiar and unusual operating conditions which are not to 
be found elsewhere. This accounts for the installation of a 
locomotive shop of sufficient size to handle the repair work 
of a road of from 750 to 1,000 miles in length, operating 
under ordinary conditions. 

CHARACTERISTICS OF THE ROAD. 

The Pittsburgh & Lake Erie operates as a connecting link 
between the steel-mill and coal and coke industries of the 
P‘ttsburgh region and the large trunk railroads and lake ship- 
ping interests in the vicinity of the Great Lakes to the north; 
it also serves as the Pittsburgh connection of the New York 
Central lines. The most important freight traffic of this road 
is the movement of coal and coke from the Youghiogheny and 
Monongahela divisions of the road, south of Pittsburgh, to the 
north to the trunk lines and lake shipping, this traffic compris- 
ing over one-third of the entire freight business of the road. 
Another very large proportion of the freight traffic is the 
heavy shipments of iron ore from points on Lake Erie to the 
many blast furnaces in the Pittsburgh region. 

An idea of the magnitude of the traffic may be had from the 
fact that a total car movement of 9,000 cars per day has been 
reached, for a maximum, the average daily movement of cars 
being in the vicinity of 7,000 cars. The total car mileage for 
the last twelve months has aggregated 98,789,694 miles. The 
effect of these enormous movements of freight both north and 
south, together with that of a heavy passenger traffic, is to 
make necessary the maintenance of a very large rolling equip- 
ment. 

The freight equipment of the road consists of 11,800 cars, 
and the heavy passenger traffic requires over 100 passenger 
cars. Of the total of over 200 locomotives, 96 are heavy con- 
solidations; 52 of these have total weights of 192,000 Ibs. and 
tractive efforts each of 44,100 Ibs. The rated load for the 
heavy consolidations is 3,500 tons, the maximum ruling grade 
of the system being 16 ft. to the mile, but they cannot al- 
ways be run fully loaded, as the maximum train length per- 
mitted is 80 cars. To handle this extremely heavy service 
over 350 engineers and about the same number of firemen 
are constantly employed. 

The road is double-tracked throughout its length and is four- 
tracked in many of the sections where the traffic is most dense. 
The entire system is fully protected by automatic electric 
block signals. The entire equipment of the road is most com- 
plete and modern, and the effort made is to render the service 
more efficient and productive as the business increases, rather 
than congested and delayed in periods of heavy business. This 
most progressive policy is due to the efficient management of 
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Mr. J. M. Schoonmaker, vice-president and general manager, 
and the results of his progressive management tend to verify 
the saying that “the best is the cheapest in the end,” inasmuch 
as the last annual report of the P. & L. E. indicated a gross 
earning last year of $54,000 per mile of track operated, as 
against the average earnings of $10,000 to $20,000 per mile 
upon other roads. These important features of this road are 
phenomenal and rare. 

The most important of the many improvements now under 
way upon the P. & L. E. is the new repair-shop installation at 
McKees Rocks, Pa., which is rapidly approaching completion. 
The larger buildings of the locomotive-repair department, in- 


of ground available has been utilized. The width of the tract 
was limited by the main line on the east and other railroad 
property on the west, and the length is limited, but a most 
convenient arrangement of building has been worked out. 
The combined locomotive erecting and machine shop is 
situated to the north of the roundhouses, and the boiler shop 
and the blacksmith shop are located beyond it and adjacent to 
the trestle which carries the Pittsburgh, Chartiers & Youghi- 
ogheny Railway, a tributary line, across the shop site. The 
location of the main erecting shop provides, by virtue of the 
transverse arrangement of the pit tracks, easy access for 
engines entering from the roundhouses; a direct-connecting 
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VIEW OF PLANT LOOKING EAST AND SHOWING GENERAL CHARACTER OF THE BUILDINGS. 


cluding the combined erecting and machine shop, the boiler 
shop and the blacksmith shop, are ready for occupancy, and 
the necessary machinery is being installed. The power plant 
has been in operation for some time. It will be several 
months, however, before the shops will be ready for complete 
operation in all departments; the storehouse building is not 
yet completed, and the casting-house has only the foundation 
laid at this time. 
LOCATION OF THE SHOPS. 

In rebuilding the shops it was thought best to locate them 
upon the site of the old shops at McKees Rocks, as the most 
favorable point upon the road for the purpose. McKees Rocks 
is the nearest yard and roundhouse site available to the Pitts- 
burgh terminal, on account of the limiting conditions of the 
country in the vicinity of Pittsburgh. The Monongahela River 
on one side and a steep bluff several hundred feet high on the 
other side absolutely prohibited locating the shops nearer the 
city, but the distance from the terminal to the site occupied, 
414 miles, is not prohibitive. The site chosen is also the 
natural division point, as the main line and the Youghiogheny 
division (which includes the Monongahela division) center at 
Pbittsburgh, with 81 miles (the main line and branches) to 
the north and 113 miles (the Youghiogheny and Monongahela 
divisions) to the south. Several tributary roads for which 
locomotive-repair work is done also have terminal connec- 
tions with the system at Pittsburgh, so that easy access is 
afforded to the shop site. In this way practically all of the 
engines of the system pass the main shop on every round 
trip, and thus no time can be lost in going to and from the 
shops. 

GROUND PLAN. 

The new shops are being rebuilt upon the site of the old 
shops, the new locomotive-department buildings being located 
upon the site of the old car-shop buildings, which were re- 
moved to permit the new construction. The old locomotive- 
department buildings, which have not yet been entirely va- 
cated, now occupy the site upon which the new car shops 
will be built, the details of which have not as yet been defi- 
nitely decided upon. The general arrangement of the loco- 
motive-shop buildings, upon the south end of the shop site, 
and the tracks serving them, is indicated in the accompanying 
full-page ground plan, which shows how well the limited tract 


FLOOR AREAS OF THE BUILDINGS. 


Square Feet. 
Dereeeenes ae (EGO BS TO occ viccviedectaudsawas = 


Machine shop (530 x 100).......--.-.--.-.. = 53,000 
Boiler and tank shop (275 x 100)............ = 27,500 
Bice chew (200 x TE) sc cvccccesicceene = 15,000 
‘eeu SROUIOREWO GIN: << 00 0 6 Kees 8 Heeb ee = 132,600 
Square Feet. 
ee ORO S VON caandocdacmemeeabwesaats = 7,500 
Gee En OUD Of MOR. 6 ice a vkeasedeweeean = 2,800 
ba a ee | Ae ; 9 eee ee ee = 71 
is pp. 2 2S | See ere = 17,426 
Cee Se CGD HE BO hic ccsdéccctsckiccaceuseennn = 1,800 
PERCENTAGES OF LOCOMOTIVE DEPARTMENT SHOPS. 
(Total, 132,600 Sq. Ft.) 
EO Wcéceaquad eeu eedkaes 6:@ mace anes 28.0% 
EE EE obec cncdcvceceeds canendkanqaumeaan 40.0% 
Boiler and tank shop.............. weve rr: yr 20.7% 
EE SE kc ws ccc cansie eedeseee ee eames 11.3% 





100. 


FLOOR AREA OF VARIOUS DEPARTMENTS PER PIT IN THE ERECTING SHOP. 
(Total number of erecting pits, 22.) 


Square Feet. 
DON « is bine cele daw eee eaee eames e aan 1,686 
DN GEE 6 ccaewinvededeedaensegueu pe ead 2,409 
eee Gr Gee GOONS. bc cece nenés buccieundeweteue 1,250 
DEE GN nc cicddcvanstidaccdscedcecugarseee 681 


DISTANCES OF TRAVEL BETWEEN CENTERS OF SHOP 
BUILDINGS. 


Feet 

Erecting shop to machine shop............+e+eee0e0% 85 
Erecting shop to boiler and tank shop............. 450 
Erecting shop to blacksmith shop..............0e6-+ 275 
Erecting shop to storehouse.............eeeeeeees 295 
NE wien bac Headey halen + st MOE Ke Mawes Grete 1,105 
Machine shop to erecting shop...........sseeee0- 85 
Machine shop to boiler and tank shop..........++.-. 865 
Machine shop to blacksmith shop............-500% 190 
Machine shop to storehouse...........ceeceeeeeee 210 
GO ociknceccamiecd ddvesaciadec Veaceunecedl 850 
Boiler and tank shop to erecting shop.............-. 450 
Boiler and tank shop to machine shop............. 365 
Boiler and tank shop to blacksmith shop........... 175 
Boiler and tank shop to storehouse............+.6+. 325 
RE 6 dc6 ccdadie ches cddapeendes aba 1,315 
Blacksmith shop to erecting shop.............++- 275 
Blacksmith shop to machine shop........2..+eee: 190 
Blacksmith shop to boiler and tank shop.......... 175 
Blacksmith shop to storehouse...........eeeeeee0% 150 
DIAS 6 icc ic cingdd dusedwateshy adednewedene ue 790 
Storehouse to erecting shop............. ee wala cee ae 
Storehouse to machine shop..........cceeccecees 210 
Storehouse to boiler and tank shop....... pew ao wane 825 
Storehouse to blacksmith shop..........+ssee0% -- 150 


Totals ....eseeseees Co cerccecccccces Ceccccee - 980 
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track leading in from either roundhouse. The boiler and smith 
shops, as well as the casting house, have direct track con- 
nections with the main shop, and the storehouse is liberally 
provided with track facilities. The result of the arrangement 
chosen is to render the distances for moving material much 
shorter and more direct than is possible with most shop lay- 
outs, and still ample space and convenient passageways be- 
tween the buildings are provided. 

The power plant is located very close to the center of power 
consumption, which lies in the locomotive erecting and ma- 
chine shop (always the governing factor in the railroad 
shop problem), and also is most conveniently arranged for 
operating the water supply system and the new hot-water 
boiler washing system to be installed in the roundhouses. 
In this way its location is ideal. This location also pro- 
vides easy access for the side-track leading to the coal and 
ash-handling apparatus for the power house, which is so ar- 
ranged as to avoid all manual handling. 

CAPACITY AND EXTENSION OF PLANT. 

The capacity for which the locomotive shops were intended 
was that of taking care of the heavy repairs for all the loco- 
motives of the system, over 200 in all, each of which is to 
pass through the shops once per year. This has been amply 
provided for, inasmuch as there are 22 pits in the erecting 
shop, constantly available for repair work (the other two 
pits of the 24 being reserved as entering tracks), and, as may 
be noted in the accompanying table, a very large proportion 
(40 per cent.) of the total locomotive department shops is de- 
voted to machine shop .work. This will permit the entire 
locomotive equipment to be taken care of very easily, as with 
the present number, only about 10 locomotives will need to be 
repaired per pit per year, to pass all of them through the 
shop; this is equivalent to about 33 days in the shop for each 
locomotive, which is a very liberal allowance with the modern 
conveniences in repair shop work. It is expected, however, 
that, with the facilities that will be provided, about one-half 
of this time will be required per engine. 

A system of standardization of locomotive parts and de- 


tails is gradually being worked into the motive-power depart- 
ment of this road, which will greatly facilitate the work of 
effecting repairs to locomotives. Many of the older locomotives 
of the small sizes are being disposed of, and the new loco- 
motives purchased are carefully designed to conform to the 
standard designs of parts and details that are now being 
worked to. This system of standardization is to be extended 
later to cover the storage of duplicate parts for all locomotives 
in the storehouse, where they will be kept always in stock 
ready to be drawn out upon proper requisition. In this way, 
after a locomotive is stripped for general repairs, it need only 






























































PLAN OF GRATES. 


wait for the repair parts to be drawn out of the storehouse 
upon requisition for re-erecting, and no delay is caused by 
waiting for repairs to dismantled parts, which, after necessary 
repairs, are merely returned to the storehouse. 

This method of handiing the work of repairing, involves in 
itself a reserve capacity for the shop, the extent of which it is 
hard to estimate. It is safe to say, however, that the time 
required per engine on the pit may be cut down sufficiently 
to permit double the present locomotive equipment to be 
handled by the repair shop facilities now being installed—thus, 
it may be seen that the general scheme of the shops provides 
repair facilities adequate to take care of an enormous growth 
of the road. 
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LONGITUDINAL SECTION THROUGH BOILER. 


‘THE HEAVIEST LOCOMOTIVE EVER BUILT. 





ATCHISON, TopeEKA & Sante Fe Rariway. 





SANTE FE (2-10-2) TypE, TANDEM COMPOUNDS. 





Because of their enormous proportions and the large number 
ordered this is the most remarkable locomotive design of the 


year. A photograph and table of dimensions appeared on page 6280 
372 of our October number. The type of wheel arrangement O, S68 
is believed to be new. The engines are similar in many re- 06 O 








spects to the decapod or 2-10-0 type, illustrated on page 190 
of our issue of June 1902, with the addition of a pair of trail- 
ing wheels, an addition of about 20,000 lbs. in total weight and 
some changes in the boiler. These engines are capable of 
exerting a tractive effort of 69,500 lbs. in starting and 62,800 
lbs. when runring as compounds. They are equivalent to 
simple locomotives with 25.44 and 24.22 in.-cylinders re- 
spectively, in starting and in running. In the construction 




































































of tne cylinders no material changes have been made from the . ° 
decapod design. By aid of the accompanying table compari- e000 
sons may be made between this and other recent heavy loco- - 10°00 ~ . 
motives. a lal =z ooo000 & 
7 0.85 J 7 
In the table will be found two 2-10-0 design of tandem com- [ ie =. a iz | - 
pounds built for this road by the Baldwin and American loco- L ‘page as ~ = 
j FY : - —25%— - —+ 
motive works. Three of these engines have been in service ’ 
for a year and a half. They have 232,000 and 237,000 lbs. on SECTION AND END OF FIREBOX. 
COMPARATIVE TABLE OF DIMENSIONS OF HEAVIEST FREIGHT LOCOMOTIVES. 
ee eee PE LYS 
Type—Drivers ......+seeeeeees 4-8-0 2-8-0 2-8-0 2-8-0 2-8-0 2-10-0 2-8-2 2-10-0 2-10-2 
Type—Name ......ceeeseeevees Mastodon Consol. Consol. Consol. Consol. Decapod Mikado Decapod Santa Fe 
WeRte OE PRIIOIN so. 0. 0:50:40 50 Keéeee Ill. Cent. L. V. N. Y¥.C Union B.&L.B. |A.,T.&8.P./A., T. &S8. F./A., T. &8. FIA, T. &S. F. 
Number of road or class........ a eres G-4 95 150 989 | 900 987 91 
PS er eee ere ce Brooks Baldwin American | Pittsburgh | Pittsburgh| American | Baldwin Baldwin Baldwin 
. Vauclain Vauclain Tandem Tandem 
Simple or compound............ Simple Compound | Tandem C Simple Simple Tandem C Compound | Compound | Compound 
Week WEEE bce dcccetncécctaces 1899 1898 1903 1898 1900 1902 1902 1902 1903 
Weight, engine total, Ibs........ 221,450 225,082 227,000 230,000 250,300 259,800 261,720 267,800 287,240 
Weight, on drivers, Ibs.......... 181,400 202,232 201,000 208,000 225,200 232,000 199,670 237,800 234,580 
Weight,on leading truck, Ibs..... 40,050 22,850 26,000 22,000 25,100 27,800 27,250 30,000 23,420 
Wee, GGUS Sccect semen | settee. 5 «<e@eaa - | -ceaenke scittivn L seweee 34,800 } serene 29,240 
Weight of tender (loaded), lbs... 147,600 121,000 133,850 104,000 141,100 134,900 1G5,GGe | cccace 162,000 ; 
Wheel base, driving, ft. and ins.. 15-9 15-0 15- 15-7 15-7 20-0 16-0 20-4 19-9 ; 
Wheel base, total, engine, ft. & ins. 26-6 23-10 23-7 24-0 24-4 28-11 | 31-6% 29-10 35-11 ip 
Wheel base, total engine and Hf 
Wee, SE. OE TBs ciccacescee 60-214 55-014 59-1 54-914 57-11% 62-0 62-0 59-6 66-0 iP 
Driving wheels, diameter, ins.... 57 55 51 54 54 57 57 57 57 HY 
Cylinders, diameter, ins......... 23 18 & 30 16 & 30 23 24 17% & 30 18 & 30 19 & 82 19 & 32 
Cylinders, stroke, ins........... 30 380 80 . 32 82 32 32 32 2 a 
Heating surface, firebox, sq. ft... 263 215 201 205 241 205.4 210.3 210.3 210.0 if 
Heating surface, arch tubes, sq. ft.| ...... §  wecces ) es eer sQ@ane: | éesgee |) * aacnas 28.9 | secee . ibe 
Heating surface, tubes, sq. ft..... 3,237 3,890.6 8,915 8,116.5 8,564 4,476.5 5,155.8 5,155.8 4,586 Hs 
Heating surface, total, sq. ft..... 3,500 4,105.6 4,142 3,321.5 8,805 4,681.9 5,366.1 5,390 4,796 yi 
Firebox, length, ins............ 132 120 105 120 132 108 1-16 108 108 108 i 
VirebG, WIth, MB. ccccccccces 41 108 79 40.5 40.25 19% 78 78 718 ‘ 
Grake GOR, OB Be « ceccccwscese 37. 90 58 33.5 36.8 59. 58.5 58.5 58.5 Bt 
Boiler, smallest diameter of, ins.. 80% 80 17 80 84 78% 78 78.75 78.75 ie 
er pe ~ center above 9-8 8-7% 9-3 9-3% Gant. |. scxcee 9-1 ey oe iteame es 
rail, ft. an Dinwsdcevewuas’s Hr} 
Tubes, number & diameter in ins. 424-2 511-2 507-2 355-2% 406-2% 413-2% 463-2% 463-2% 891-2% Hs 
Tubes, length, ft. and ins........ 14-8% 14-7% “14-9 15-0 15-0 18-6 19-0 19-0 20 ips 
Steam pressure, Ibs., per sq. in... 210 200 210 200 220 225 225 225 225 ee 
Belpaire Wi ene raight Straight Weems tn Wi top | W: top | W: to ‘Ki 
© Of Dofler....cccccccccccece iP ootten Wagontop| Straig agon agon top agon top agon top Hi 
Fai cecccccccecccveseceseeees (Bitum. coal] Ant.coal [{Bitum. coal/Bitum. coal/Bitum. coal Feb. 1902 Bitum. coal/Bitum. coal/Bitum. coal i 
Reference in American Engineer Oct., 1899 | Dec.,1898 | May, 1903 | Nov., 1898] July, 1900 Oil Jan., 1903 | June, 1902 Nov., 1903 ; 
and Railroad Journal......... P. 315 P. 395 P.174 P. 365 P. 214 P. 38 P. 16 — P. 192 
. 109 \ 
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driving wheels, and are giving most satisfactory results ex- 
cept that they will not run backward down a curved hill with- 
out derailing. This is because of the lack of trailing wheels 
to guide them. Later the 2-8-2 type appeared. These origin- 
ally had 200,000 lbs. on the 8 driving wheels, which was raised 
by traction increasers to 230,000 lbs. In the new engines the 
latter weight on drivers was desired, but without resorting to 
the use of traction increasers. Hence the new 2-10-2 design. 


SANTE FE TYPE TANDEM COMPOUND LOCOMOTIVE. 





ATCHISON, TOPEKA & SANTE Fe RAILWway. 





RATIOS. 

Heating surface to volume of high pressure cylinders........ ——- 
Tractive weight to heating surface............-.ceeeeeeeee = 
eamive weet to tractive effort... 2... sceccsceveses = 3.73 


Tractive effort x diameter of drivers to heating surface...... 746. 
Heating surface to tractive effort, per cent.............+.0.5 7.6 
TE EG OO MOREINE GUTIACS... . oo ec cccseescveccceses 59.89 


This table shows that the new design is 20,000 lbs. heavier 
in total weight than the 2-10-0 already referred to, while the 
weight on driving wheels is a trifle less. Instead of 5,390 sq. 
ft. of heating surface, the new one has 4,586 sq. ft., the diameter 
of the boilers being the same. But the new boilers are longer, 
the tubes are 20 ft. long and of the same diameter, 24 in. In 
the new boiler there are 391 tubes as compared with 463 of the 
earlier engine. This should result in freer circulation. In 


the new boiler the water spaces in front, sides and back of the 
firebox are 444, 5 and 4 in. respectively. This additional space, 
particularly at the sides is a commendable improvement. 
While there seems to be a considerable sacrifice of heating 
surface in these new boilers the step toward providing better 
circulation is undoubtedly in the right direction, especially on 
a road having such bad waters as the Sante Fe. These boilers 
are supported by plates at the back end, and by sliding supports 
on cross frame braces at the front end of the firebox. The 
longitudinal seams are welded for 14 in. at the front end and 
9 in. at the back end of the first course; 9 in. at each end of 
the taper course and the whole-seam is welded on top of the 
third course. The drawings show that there are 14, 1\%-in. 
stays, 1,322, 1-in. stays and 272 special l-in. stays with in- 
terrupted threads. These boilers have two firedoors. 

In the cylinder construction and the arrangement of valves 
the previous design has been closely followed. The engravings 
of these parts are not repeated, for this reason. The center 
line of the cylinders is inclined 1 in. in 24 in., the line meeting 
the center line of the driving wheels at a point 7-in. back of 
the fourth driving axle. For the joint between the high and 
low pressure steam chests a packed gland is used as before. 
This also applies to the steam pipe connection for the high 
pressure cylinders. 

In another issue detail drawings of the frames, crossheads, 
crank pins, rods and driving wheels will be presented. 





en 





AN EXTENTIVE WATER SOFTENING INSTALLATION 





TOTAL CAPACITY 348,000 GALLONS PER HOUR. 





PitrspurcH & LAKE ERIE RAILROAD. 





There is at this time no problem directly connected with 
the operation of railroads so vitally important to transporta- 
tion and which so intimately affects desired results as that of 
supplying satisfactory water for locomotive boilers. This 
came to be appreciated when the abnormal conditions of busi- 
ness during the past three years taxed to the utmost all facil- 
ities for moving traffic. There is now no feature of locomo- 
tive operation and construction which constitutes so great a 
problem as the maintenance of boilers, and this is intimately 
associated with and affected by the character of the feed- 
water. The trouble is serious and justifies elaborate and nec- 
essarily expensive measures for improvement. The time for 
imperfect and incomplete methods, such as by using “boiler 
compounds” in any form, or by using any treatment wherein 
the precipitation of the scale-forming solids is not accom- 
plished and the material removed from the water before the 
water is delivered to the locomotive tender has passed and 
important roads with heavy traffic must meet the issue 
squarely. This the Pittsburgh & Lake Erie officers have done, 
and it is a privilege to place on record tne bold and broad- 
minded plan which is now nearly consummated on this road. 

The tendency in general has been to make trial or sporadic 
applications. This road, after a complete and thorough study 
of the chemistry of its waters, and after becoming satisfied as 
to the means to be employed, determined to equip at once the 
entire road, so that no locomotive would take other than treated 
water. Such a step has never been taken before, and the 
results already obtained show the wisdom of the decision and 
of the methods employed. 

This road, with a total of 194 miles of track, has more than 
one locomotive per mile and deals with a dense traffic in coal, 
ore and steel products, centering in Pittsburgh, which is best 
shown by the statement that the car mileage for the last 
twelve months has aggregated 98,789,694 miles. 

For water supply it is dependent chiefly upon the Ohio, the 
Monongahela and the Youghiogheny rivers. The difficulty 
with the waters is due not only to excessive sediment, but 
also to scale-forming salts, and, in some cases, to free sul- 
phuric acid. The result of the use of this water in boilers in 
the enormous quantities required to haul the train loads of 
3,500 tons rendered the problem a serious one. Large num- 


bers of locomotives were, as a consequence, out of service 
because of flue and firebox leakage and other bad-water trou- 
bles. New flues in new locomotives had under these condi- 
tions to be replaced on an average after ten months’ service. 
At times from 30 to 50 per cent. of the total locomotive equip- 
ment would be laid off at one time for flue work. During the 
tad-water season quite frequently locomotives would “die” on 
the road, due to excessive firebox leaks. This resulted in seri- 
ous interference with traffic. This is not surprising, in view 
of the fact that the water supplied, for example, from the 
Youghiogheny River contained 15 to 20 grains of free sul- 
phuric acid per gallon, and other waters contained much 
scale-forming solids. 

ue crisis in the water question came during the freight 
congestion of last year and proved an incentive for investiga- 
tion of the possibilities of chemical treatment for the removal 
of acid and of the scale-forming impurities from the water 
before it entered the boilers. 

This work was undertaken by employing an expert chem- 
ical engineer to determine the treatment necessary to trans- 
form the available water supply into good boiler feed-water, 
and then to devise or to find a treating plant that would 
measure up to the requirements. With this object in view, the 
different plants on the market designed for this purpose were 
examined, analyses of “raw” and of “treated” waters in each 
case were made to determine the work being done, and a com- 
prehensive report was made in each case, measuring up each 
plant with the ideal plant, thereby showing clearly the good 
and the bad points of each. 

It may be said that in treatment of waters for the removal 
of scale-forming solids, all chemical engineers agree on the 
use of lime water for the removal of carbonate of lime and of 
magnesia, and of soda ash for the removal of sulphates of 
lime and of magnesia, and most of them advocate the use of 
soda ash to neutralize sulphuric acid. Therefore, in choosing 
between the different purifying plants on the market it was 
not a question of difference in treatment, but entirely a ques- 
tion as to merit in mechanical design to accomplish certain 
fixed chemical results. Some of these requirements may be 
stated as follows: 


1.—The delivery of the chemicals used in solution at desired 
rates in proper proportions to variations in volume of raw 
water pumped. The chemicals should be so delivered that 
the proportions will hold accurately through variations from 
“no flow” to maximum capacity of plant, so that the operator 
who has charge of the pumping plant, as well as of the puri- 
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fying plant, may start and stop the pump without interfering 
with the proper purification of the water. 

2.—The chemicals and the raw water must be thoroughly 
mixed. 

3.—A sufficiently large chamber must be furnished to hold 
the water while the chemical reactions are taking place. 

4.—The sedimentation chamber must be large enough to 
allow time in the “continuous process” for good precipitation, 
which should be in the presence of old sediment. 

5.—Proper precautions must be taken to prevent the water 
at any stage in the treatment from “by-passing” or going 
ahead of water previously delivered in any of tne chambers— 
that is, each unit of water should be made to follow, as far 
as possible, the preceding unit continuously through the plant. 

6.—The water should be passed through an easily cleaned 
filter before leaving the plant. 

7.—As small a quantity of purified water as possible should 
be wasted when the filter is washed. 

8.—The plant should have good construction details, easily 
protected from frost. No parts not easily kept in repair, 
should be compact, and occupy small ground area. 

The purifying plant chosen for use on this railroad by the 
above method, as measuring up most nearly to the ideal re- 
quirements, was that manufactured and erected by the Ken- 
nicott Water Softener Company, of Chicago. 

An idea of the character of the waters to be dealt with may 
be had by examining the results of analyses of some of the 
“raw” water to be treated. 


ANALYSIS OF WATER—M’KEES ROCKS. 
Parts per 100,000. 


aw. 
oe ee rere rer ee 18.57 
yo de J. ee eee 1.62 
oo Ee Rare rere es ee ree None 
NS CN ocr ask osha 6. wd 0a a i laa ol ae wie ae 21.78 
Oe no cir Ba wid ecw wl oe We ew ae .87 
Ds a iin hae ada Sek ae eee ks 1.02 
NE MP I ic cv dwead oo dare ee bb eb ele d ees eee 3,71 
Se Ge GIN. kates 4 ait ee vis stbstdes cedae es None 

po eee eee ere ee ere rn Pere er te 47.57 


ANALYSIS OF WATER—NEW CASTLE JUNCTION. 


-— Parts per 100 000——, 


“Well. “River.” 
Co Oe 6k oad koe a nede sees ceaenes 6.61 3.75 
Ce Gr MED ocd tees caciessbueion 1.51 1.34 
CT, Ot Ek co va bas a a eae eee derkuee 1.69 3.77 
ans Sh 6 de Wh RES RR EEO 8.51 1.94 
i or Pn 6 cveeceaeseededesehawe 4.02 1.75 
ETO Pore eT ore Ce .00 .00 
Oo ee ee ee er -00 .64 
Ceeeeee GE MOEN $0 Cai Sclece sus cecesues man 3.31 48 


ANALYSIS OF WATER—PITTSBURGH POWER HOUSE. 
-—Parts per 100,000——, 
oe ” 








Well. “River.” 

CE sins CRRA Sees aRia eee ES eR 1.64 0.48 
CE OE OE io cd a 0:4 0 ne seen be SE 24.59 Trace 
Gn Ce oc 6 dense eed ewes eee 1.51 re 
OP OE cacccadcecsaees vees enemas 1,71 0.42 
8 re ere re rey 7.51 
Se Ge I on nu ee atlas ee ee eee 10.32 2.93 
 .. 2 ££. eee rrr Pere oe 6.89 1.50 
oo .)|6lU UR RR er Ore er ree 9.58 con’ 
CRC EE na ons bd wen ewe een dw eee ene 20.42 0.99 
NIQUE PEEL. 0 660s « dtsed ete ewneceeeedes Present in smal) amount 
TOE at awewstecates ec silewedsshandeesewins 76.66 13.83 


In treatment of water containing carbonates by use of lime 
water, the carbonates are removed and nothing remains in the 
water; but in the action of soda ash on the sulphates of lime 
and magnesia, and also on sulphuric acid, each grain of sul- 
phate or of sulphuric acid removed is replaced by a grain of 
sulphate of sodium; which salt is soluble and remains in the 
water. This soluble salt does not produce any scale, but as it 
is concentrated in the boiler by evaporation, “foaming” or 
“priming” results. The amount of concentration that will 
cause this trouble depends in a large degree on physical con- 
ditions. It has been found that when treated water is used 
e-clusively in a boiler, and where no impurities in suspension 
are present (either dirty water or disintegrated scale), the 
ccocentration may be very high before trouble will result; on 
the other hand, where solids in suspension are mixed with 
treated water in a boiler, foaming will result much more 
q.ickly. For this reason it was decided that best results could 
be had only by treating all the water used. 

Sollowing out this idea, treating plants have been built at 


ali the water stations where “road” engines are supplied with 


water. These plants are located as follows: 
Capacity in 
Location. Gallons Per Hour. 
DEE CEE Na véccccwcoaccneneeeamawenn 60,000 
PT Clap aie end needeer ere cedducwaeus 42,000 
Se ee GUM >. covcactsastetcceawas 42,000 
PE EE 0 6.6 6c cctndenede ws e eta marae 42,000 
WE dk eek sien cecédedddacndcduedeeuces 42,000 
GN, Wien c wen wadeneekanaeamememee ,00 
WEN. wwe cecceeg netbeans teaant 21,000 
I Ni o ik ac cevetivacaedeseummenuee 21,000 
Wee POND gc co cccdaceseceesacauwe 21,000 


Pittsburgh Terminal Station ............. 15,000 

At McKees Rocks, Haselton, Williamsburg and Whitsett 
Junction the plants have been completed and in operation for 
some time, while those at Stobo and Rock Point and Buena 
Vista have just gone into service. The remaining three plants 
will be completed and ready for operation before winter. 

This indicates the magnitude of this installation and also 
the importance of the results to be expected. Thus far the 
results have been far beyond expectations, and in many ways 
they are surprising. Details of the plant and methods, to- 
gether with observed effects upon the condition of the boilers, 
will be presented in other articles on this interesting subject. 
The plant also includes a new method of washing out the 
hoilers. 

(To be continued.) 





EFFECT OF HEAT ON STAYBOLT BREAKAGES. 





In one of the discussions before the recent Master Mechan- 
ics’ Convention, Professor Hibbard referred to some interest- 
ing staybolt experiments as follows: 

I would like to tell of some tests we made recently regard- 
ing the effect of increasing temperatures upon the life of stay- 
bolts. The reason why we started these tests was because it 
is a well-known fact that if you bend the metal or hammer it, 
or do anything else of the sort to it while it is at the blue 
temperature, which is commonly considered to be the tem- 
perature between that of boiling water and that at which if 
you sprinkle hardwood sawdust on the metal it will ignite— 
we wanted to carry out some tests on staybolts to see whether 
the increasing steam pressures up to 300 pounds per square 
inch would cause the staybolts to become more brittle, because 
of their being at the blue temperature, as we supposed. I had 
for some years imagined that the increasing pressures of mod- 
ern boilers would cause staybolts to be somewhere near the 
blue heat, and thus cause them to be more brittle and per- 
haps make staybolts more likely to break as we increased 
boiler pressures. We rigged up a machine to test them and 
we endeavored to come close to making the test correspond 
in the various conditions to the actual working conditions of 
staybolts in locomotive boilers; namely, we took a thin piece 
of boiler steel and a thick piece, to represent the inner and 
outer sheets. We screwed a staybolt into these two sheets and 
riveted it there so it would be like service conditions. Then 
we immersed the staybolt in a bath of hot oil, the temperature 
of which we controlled by a gas flame, and found its tempera- 
ture by a thermometer, continuously, then put the staybolt in 
it, the tension corresponding to the tension at the different 
steam pressures at which we wished to test the various stay- 
bolts, and then vibrated the two sheets so that the staybolt 
would bend & in. up and & in. down, like the tests commonly 
carried out on staybolt iron at Altoona. We furthermore fas- 
tened the sheets in such a way that the space for the staybolts 
would be about 4 ins. apart, taking that as a standard. This 
much for the description. On testing the staybolts at temper- 
atures corresponding to atmospheric steam pressure, with a 
long jump up to 160 lbs. of steam, and then varying by small 
increments of steam pressure up to 300 lbs., we found what to 
me was a surpising fact, namely, that the increase of steam 
pressure, resulting in an increase of heat, did not cause the 
staybolts to become more brittle as you increased the steam 
nreaenre. but caused them to be more ductile, just the reverse 
of what we expected. 








Mr. A. L. Robinson has been appointed master mechanie 
of the Southern Railway, with headquarters at Princeton, Ind. 
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STEEL CAR DEVELOPMENT. 





PENNSYLVANIA RAILROAD. 





II. 





(For Previous Article see Page 352.) 





Because of the influence of its design upon present practice 
in steel coal cars, the wooden Ge car is illustrated for the 
purpose of placing it in this record. This was a very success- 
ful design and many cars of this type are now running. It 
has twin hoppers and a total cubical capacity of 1,108 cu. ft., 


As a backbone the Gm car has a box girder 14 ins. wide, 
open at the bottom and built of two pressed steel channels 
with the flanges facing each other. At the center of the car 
this girder has a depth of 18 ins. At the hopper doors it be- 
gins to taper in a curve toward the bolsters, where the depth, 
for a straight portion 23 ins. long, is 10 ins. At the body 
bolsters the center sills are interrupted, the bolsters being con- 
tinuous across the car. 

The bolster construction of this car is worthy of special 
notice. The bolster is an inverted pressed steel trough, con- 
tinuous across the car. Below the bolster is a large cross- 
shaped bottom cover plate taking in the bottom flanges of the 
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CLAss GG WOODEN CAR. 


the weight being 35,200 lbs. The drawing shows the under- 
frame, the form of the hoppers, the arrangement of the doors 
and other features to which it is not necessary to direct at- 
tention in detail. 

The transition from this to a similar car in steel was a 
simple and easy one, but on the Pennsylvania there was an 
intermediate design, the Gm cars, of which five were built by 
Mr. Schoen in 1896. This is an exceedingly interesting car 
from a structural point of view, because, being the first steel 
car for the Pennsylvania, it embodied what are now considered 





bolster and center sills, extending along the bolster to form 
the upper side bearings and reaching toward the end of the 
car to secure the short draft sills. Toward the center of the 
car this cover plate extends’ under the center sills to a point 
18 ins. from the center of the bolster. This construction is 
shown in the engraving of the draft gear. In later designs 
the diaphragm construction of bolsters was used and the cen- 
ter sills were made continuous. From the bolsters to the ends 
of the car the center sills are continued by short sections of 
pressed plate construction with a sloping top to suit the slant 










































































































































































tie —r ie 
{ ' , ! 2 LO) 
' H 10 } Ay (2 2 
' 2} ' 
1 & f° | ian r lias 
| ame). Semen FG; 
| Gate 5g 5 
i ‘ te i Q @ 
Lie 
¥ 2 | fol ia) 
| | Jo | 
i 2 2 Nt | “\ ope 
| e | 
i & fe g | nit a4 
H 1 7 | 2} 2) 
| \ | 
i % } ; 
' 
| “a ls @ \@ io @ 10) 
i , oer OO scineinesciciiain ale -- jo'7g--------------|-|4--------- 4 
Q se) 1 | ye . p| p C) 
i H | 4 
' Wil 1 
ie 2 H ee e wo'o". ? Pi} 4 
Se oe) ee ee ee e roe iz NOM See aa 
H 9) '@ =| ' Sas 5 5 SS BT at Ss Sis ke ee) SC SSCCCGCGBESE SO CesosoGsGsGSaS [oe oo 3 o[s 3” 
. we lo fot ees = 8th c 3 a or ilar 
: e000 =. Pp rie “ tit, ee ~ oe 
i§ e000 2? CO : —— 2 ei 
H 7 4 “ee ™ Pe " © 
1 ! / 27 ~ — & 
4 A , l—— <—_ © asl 3 
a { | eae S| | - G i ¢ 
| | +— fe “7 
a \ Jot | 
io: ' H 
& \ marys aawniod ichaie Same: po ee 
t je -——-—— = ~----|----+““- --- ----------- -—- - - NR ro ae oe wer Sillg-----—--—-—--- -- -~---- 
¥ o — fi St - 





~ Crass GM STEEL CAR. 


as the most advanced ideas as to the omission of side sills and 
the utilization of the sides of the car as plate girders to aid 
in carrying the load. Undoubtedly this fact has been rather 
generally forgotten, because the Gm car did not become a 
widely used standard on this road. The reason had to do with 
traffic rather than construction. A self-clearing car was 
wanted in coal service, and before the Pennsylvania Railroad 
was ready with a design of the same sort for that form of 
car, the pressed steel car presented itself and found ready 
acceptance in the form of the Gt car, which will be presented 
in another article. The Gm car weighed less than any 50-ton 
ears which have ever been built. Its cubical capacity and 
weight were stated in the table on page 354. 





of the floor at the ends of the car. Within these is the draft 
gear. 

The sides of the car are 7 ft. 24% ins. high, of 14-in. plate, 
stiffened by pressed steel posts riveted to the plate, making 
panels 3 ft. 654 ins. long. At the top of the sides and ends 
the side plates have an outward flange of 3% ins. to serve as a 
top chord. Three pressed steel struts of inverted V section 
tie the side across the car at the top. The floor of this car 
rests directly on the sills. 

The end sill is a %-in plate of pressed steel, giving a plat- 
form 11 ins. wide at each end of the car. This is not cut for 
the draft gear because of the slope to the floor at the ends of 
the car. In order to illustrate the interesting end construction 
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and that of the bolster a detail drawing has been reproduced. 
This also shows the draft gear which employed a single spring. 
The Gm cars were mounted on the Vogt trucks, having side 
frames of the diamond type, of pressed steel. 
(To be continued.) 
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NEW LOCOMOTIVE SHOPS. 





READING, PA. 





PHILADELPHIA & READING RAILWAY. 


VIIl. 





(Continued From Page 358.) 





CAPACITY OF THE GENERATING APPARATUS. 





An important feature of the problem of designing the electri- 
cal equipment for the Reading locomotive shops was that of 
choosing the total and individual capacities of generator units 
to be used for the electrical generating equipment of the power 
plant. The applicability of the method used for determining 
their capacities, as well as also the successful results in opera- 
tion of the sizes chosen, reflects very favorably upon those re- 
sponsible for the design. 

The method employed in determining the total generator 
capacity was that of making a careful estimate of all the power 
that should be required for the operation of the shops—the 
result was used as a basis from which to select the total and 
individual capacities for the generator units to be installed. 
For accuracy this estimate was divided between the constant 
load and variable load classes of power consumption. The 
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Mr. J. R. Skinner has been appointed assistant superintend- 
ent of motive power of the Delaware & Hudson, with head- 
quarters at Oneonta, N. Y., being promoted from the position of 
division master mechanic at that point. 
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constant load division included all of the power required for 
all classes of lighting, both arc and incandescent, and for all 
motors operating fans, blowers, pressure blowers, pumps and 
other classes of machinery which have a constant load; due 
allowance was also made in this estimate for all motor, trans- 
former and line losses. The variable load division included all 
motors operating machinery and tools which were arranged 
to work at varying loads. 

In providing for the constant load division, generator capa- 
city was, of course, allowed for the full amount expected; but 
for the variable load, generator capacity was provided for only 
33 per cent. of the total capacity of variable-speed motors 
to be connected up for use. This factor of 33 per cent. was 
determined upon by Mr. E. E. Brown, the Electrical Engineer 
in charge of the design, after a very careful investigation of 
the subject. The operating conditions met in running vari- 
able-speed motors at the Baldwin Locomotive Works, Philadel- 
phia, Pa., and at the works of the General Electric Co., at 
Schenectady, N. Y., of the New York Shipbuilding Co., at 
Camden, N. J., and of the Westinghouse Air Brake Co., at Wil- 
merding, Pa., were carefully studied by him, with the result 
that factor of 33 per cent. was chosen. In the above mentioned 
shops, the load factor of variable-speed motors varied from 20 
to 30 per cent., 23 per cent. being a fair average. Consider- 
ing the factor of 23 per cent. to be good practice, the factor 
of 33 per cent., which was chosen, allows a considerable mar- 
gin for growth. 

In the first preliminary work of determining the amount 
of power to be required in the shops, an interesting method of 
testing was resorted to in ascertaining the amounts of power 
to be demanded by the different tools in the machine shop, 
in order that the estimate of the power to be required in 
this department might be accurately formed. A 50-h.p. motor, 
with accurately calibrated Weston measuring instruments, 


was taken through the old shop for a complete canvass of the 
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power required by it to drive every tool large enough for in- 
dividual driving. Also a test was made of one typical ma- 
chine tool of each kind and class, without regard to the man- 
ner in which it was to be driven, in order to determine the 
power necessary to operate it, and in cases where numbers of 
the tools were then grouped together in substantially the same 
layout as they would be arranged in the new shop plan, the 
power required to drive them as a unit was determined by 
group driving. In each test readings were taken of the power 
required by the motor to operate the machines at average 
and maximum capacities, and also the power required to drive 
separately: the line shaft, the tool empty, the tool loaded, and 
the motor running free, the latter reading being taken after 
each of the other tests. These tests established a basis which 
greatly facilitated the accurate determination of the generator 
capacity to be provided for the machine tool department of the 
shops. 


SIZES OF THE GENERATING UNITS. 
As stated in the previous article, in connection with the 
considerations governing the choosing of the type of gener- 


ators, it was found after a careful investigation that 150-K.W. 





TYPICAL ARRANGEMENT OF MOTOR—WEST SIDE OF MACHINE SHOP 
BAY. 


GROUP-DRIVE 


TYPICAL MOTORS. READING 
would have to be supplied in the form of direct current and 
1,050-K.W. in the form of two-phase alternating current. As 
it was decided to generate the entire amount in the form of 
the alternating current, the direct current to be supplied by 
transformation, it was found that the aggregate capacity of 
the generating apparatus would have to be slightly over 
1,200-K.W. (allowing for rotary transformer losses in generat- 
ing the direct current.) 

A careful study of the nature of the service to be called for 
led to the adoption of three generating units, of 400-K. W. ca- 
pacity each, for supplying the total of 1200-K. W. alternating, 
and also it was thought best to provide an additional reserve 
unit of one-half the size of the larger units, namely—200-K.'W., 
in order to more economically take care of the night and holi- 
day loads. This made a total generating capacity 1400-K.W. 
which is now available in the power plant, thus furnishing an 
ample margin for future growth. 

The advantages of providing the odd 200-K.W. generating 
unit are several. Besides being able to more economically 
supply the night-lighting load for the yards, depots, etc., as 
well as for any departments of the shop that might be required 
to operate at night for emergency work, this unit will also be 
very useful for operation together with the large generators 
when the total output of the station equals one and one-half, 
or two and one-half, times the capacity of one of the 400-K.W. 


units, as in such cases the 200-K.W. unit will take its full 
share of the load, causing all the units to operate at their 
maximum efficiency. The 200-K.W. unit can also act as a re- 
serve unit and, in operating with an overload upon itself in 
conjunction with two of the larger units also overloaded, would 
enable the station to deliver the total capacity of 1200-K.W., in 
case of failure of a single one of the larger units. 

For supplying the 150-K.W. of direct current required, which 
was to be transformed by rotary-convertors from the two-phase 
alternating current, it was found advisable to install two 150- 
K.W. rotaries, each of which would be capable of carrying the 
full load. In this way one of the convertors is always in re- 
serve for immediate use in case of failure of the other, and, 








CLOSE VIEW OF MOTOR—SHOWING BRACKET SUPPORTS—EAST SIDE 


OF MACHINE SHOP BAY. 


SHOPS.— rniLADELPHIA & READING RAILWAY. 


furthermore, in case of any possible abnormal demand for 
direct current above 150-K.W., both rotaries may be operated 
in parallel and supply any demand up to 300-K.W. over. This 
makes a very flexible and desirable arrangement for the direct- 
current supply. 

METHOD OF DRIVING THE TOOLS. 

Tho considerations which led up to the adoption of group 
driving for the operation of the greater number of the machine 
tools are particuladly important in view of the great interest 
that is, at present, being taken in the question of power dis- 
tribution in machine shops. Owing to the nature of the loco- 
motive repair work, as it had been carried out at the Reading 
shops, the tools in the machine shop were what might, in 
general, be classed as light tools, and for this class of tools it 
was considered that only in special cases could any advantage 
be gained from individual motor driving. The individual 
driving system, although having many advantages, offered the 
disadvantages of introducing a large number of motors to re- 
quire attention and repairs, high first-cost, and necessarily 
lower efficiency of power-transmission than the larger motors 
that would be used for group driving. ; 

There were found cases where the advantages of individual 
driving would more than offset the above-mentioned disad- 
vantages, each of which required to be separately considered 
by itself. But in this installation the following factors weighed 
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against the adoption of indiviual motor-driving for all the 
machine tools in the shops: 

(a.) The tools were comparatively small in size and each 
was run almost constantly upon one class of work; 

(b.) The cost of power is very low as a low-grade of coal 
is used which is obtained from mines owned by the railroad 
company. 

(c.) No additional strength would be required in the struc- 
tural iron work to which the line shaft would be secured, as the 
columns must necessarily be very heavy on account of support- 
ing the locomotive crane runways, so that an excess strength 
would be provided. 

(d.) In most cases the tools were already supplied with 
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VIEW OF GROUP MOTOR AND WIRING TO STARTING SWITCH, SHOWING 


USE OF STANDARD MOTOR BRACKET——RATTLER GROUP 
FOUNDRY. 


IN 


countershafts, belts and shifting rigging, so that the adoption 
of individual driving would mean a loss in this direction. 

(e.) In case individual driving were used, the exposed posi- 
tions of the variable-speed, direct-current motors, that would 
have to be used, would practically require the use of a distri- 
bution voltage not higher than 220 to 250 volts, in order to 
avoid motor and wiring troubles; whereas, with group driving, 
the motors and wiring can be placed at a considerable height 
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above the floor, and furthermore, the alternating current (con- 
stant-speed) induction motor can be used—a motor of the 
most simple construction, having no sliding contacts and no 
wearing parts, except the bearings, and which requires much 
less attention than the direct-current motor; *he induction 
motor also permits a distribution voltage of frum 400 to 500 
volts, with freedom from motor or wiring troubles. 

A careful consideration of the foregoing factors led-to the 
adoption of the group-drive method of operating the greater 
part of the machine tools in the machine shop. In this parti- 
cular instance it is interesting to note that, with the induction 
motors using no compensators and operating with the uistri- 
bution voltage of 480 volts, the saving in starting boxes, wir- 
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DETAILS OF THE STANDARD CAST-IRON MOTOR BRACKET USED UPON 
WALLS AND POSTS FOR SUPPORTING GROUP MOTORS. 


ing and number of spare parts to be kept in reserve, as com- 
pared with direct-current motor and distribution at 250 volts, 
fully compensated for the increased first cost of the alternating 
current apparatus, not to seak of giving a much simpler system. 


GROUP DRIVING. 

The accompanying engravings illustrate typical arrangements 
of group driving motors, and their bracket supports, as they 
have been installed for operating machinery in the shop build- 
ings. The motors used for this purpose are the two-phase 
induction motors (constant-speed), all of which were furnished 
by the General Electric Company, Schenectady, N. Y. 

The first two engravings illustrate group motors operating 
tools in the machine shop. In this department, the motors 
are mounted upon standard brackets fastened to the crane col- 
umns, from which they drive by belts the line shafting located 
further up on the columns. Then, as may be seen in the 
views, the countershafts for the machine tools are carried 
upon framework supported upon long plate-steel brackets, set 
on the opposite side of the columns from the motor-support 
brackets, from which position they are driven from the line 
shaft with facility. In this way all shafting and belting is 
concentrated along the lines of crane columns separating the 
machine shop bay from the two outside erecting shop bays, and 
thus the crane service is not interfered with except directly 
beneath the overhanging countershafting framework in the 
machine shop bay. 

The main line shaft hangers are supported upon wooden 
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‘strips bolted to the lower sides of the crane runways, which 
places this stafting up entirely out of the way. The line shaft 
pulleys which the motors drive are in all cases 60 ins. in dia- 
meter, any adjustment of line shaft speed in relation to the 
motor speed being made by changing the motor’s pulley. The 
line shafting is practically continuous along the length of the 
shop, but is easily broken up into groups as there are shaft 
couplings at each crane column; in this way if one group motor 
becomes overloaded, a section of its line shaft may be uncoupled 
from it and couple? onto the group next to it on either side. 
The effort has beeu to locate the group motors as near as Pos- 
sible to the centers of their distribution of driving. The larg- 
est group drive embraces 180 ft. of line shaft. 


The countershafting framework is built up of I-beams sup- 
ported upon the plate brackets projecting into the machine bay 
as shown. The details of attachment to the columns, as well as 
the details of the standard cast-iron motor bracket are shown 
in the drawings reproduced. Where motor and countershaft 
brackets are located on opposite sides of the same column, ad- 
ditional strength is given them by tying together by through 
plates on top. In all the hangers for shafting the Hyatt roller 
bearings are used which reduces the friction to a minimum; 
in fact, the shafting can easily be turned by hand. 

We are greatly indebted to Mr. E. E. Brown, electrical en- 
gineer for the Philadelphia & Reading Ry., for this interesting 
information. 








WHAT MOTIVE POWER OFFICERS ARE THINKING 
ABOUT. 





EDITORIAL CORRESPONDENCE. 





Apprenticeship continues to be an interesting subject among 
motive power men. Whether or not the editorial treatment 
of the subject in this journal has increased the interest in it is 
not important, but something has evidently set people to 
thinking about it. 

One superintendent of motive power expressed the opinion 
that courses of apprenticeship for college men are wrong in 
principle and ineffective. He has decided to offer college grad- 
uates places as helpers in the roundhouse instead of starting 
them in the shop. He reasons that they should not consider 
the railroad work as a school in any sense, but that they 
should be placed at once where they become a part of the 
organization and where they can do work for which their 
training fits them. Furthermore, he would have them take 
the hardest and most distasteful work first. The roundhouse 
he considers the weakest part of the motive power organiza- 
tion. It is also one of the most important parts and one 
which cannot be understood by observation. To a greater 
extent shop practice has been reduced to routine and its 
principles may be obtained by observation combined with 
experience. A good roundhouse man is often a good shop 
man, but it is not so often that a good shop man is good in 
the roundhouse, where every hour has its emergency and 
where very little system can be employed. The roundhouse 
offers many opportunities for intelligence, and it is here 
that a thoughtful, earnest young man can best obtain experti- 
ence and gain confidence as well as show his capabilities. 
This officer has tried this plan and his roundhouse foremen 
say that they cannot do without these young men when they 
have once had them. In connection with the roundhouse the 
boys naturally find themselves fitting into places of real 
importance in times of business stress. They study failures 
and learn to appreciate the meaning of the forces with which 
they must deal. At the roundhouse they get a view of the 
relations between the locomotive and the operating depart- 
ment. On this road the college men are paid the wages of 
helpers and are engaged exactly as other helpers are en- 
gaged. They have no privileges and no promises, but are nat- 
urally employed from time to time in special investigations 
and tests. In this work they are given responsible charge 
and are assisted by the regular shop apprentices. This is 
done in order to encourage the regulars to study and to 
become ambitious to make the best use of their opportunities. 
The college boys are given to understand that they are put 
where they will be of the most value to their employers and 
that they must be promoted, if at all, because of their value 
and their ability to take up more important work. This 
officer does not consider shop experience unnecessary; he 
would have the boys spend time in the shops, but not until 
after they have considerable knowledge and experience with 
the locomotive. His views are printed without comment. 
These opinions must be considered significant of a careful 
study of the apprentice problem and there can be no more 
important subject before railroad men. 


Discussion of labor troubles is usually approached in hushed 
tones and with furtive glances. That there is good reason 
for this must be apparent to anyone who talks with any 
employer of men, and particularly one who sounds the views 
of a large number of railroad officials. The labor problem on 
railroads is particularly difficult, and is likely to become 
very much more so. Without assuming to offer any more 
or less wise solution, a note of warning can and should be 
sounded where it will be heard. The labor problem is one 
requiring the utmost knowledge of men, complete under- 
standing of their work and its conditions and their environ- 
ment; positive information as to what may be properly 
expected of them, combined with consummate tact and up- 
right dealing. The warning needed is against a flippant and 
shallow view of the situation. Those who appreciate the 
labor problem have no difficulty with it. The flippant view 
is exhibited by officers who boast of their victories—and there 
are many who do this—and also sometimes by managements 
and highest executive officers. The latter have shown it to 
our representative by an apparent disregard of the funda- 
mental necessity of establishing a definite and logical policy 
with reference to the management of their subordinates. To 
build up a satisfactory condition of a large number of em- 
ployees requires time and confidence born of a long period 
of just and fair treatment, yet we find a railroad president 
calmly discussing radical changes in administration and per- 
sonnel which, if enacted, will upset the labor of years and 
create a state of unrest and uncertainty which will easily 
lead to disturbances. A well-balanced, confidence-inspiring and 
broad-minded policy for dealing with men was never s0 
greatly needed as it is now. For the proper treatment of this 
matter experienced, clear-headed and able officers are needed, 
men who have studied the past and *understand the ten- 
dencies enough to know what can be done and what cannot 
be done with labor. Railroads need a warning because they 
are not sufficiently careful to consider these things in their 
preparation of young men for important positions and in their 
estimate of the value of older men who have served faithfully 
and long. 








An immense artificial cascade has been determined upon by 
the authorities of the Louisiana Purchase Exposition as the 
centerpiece of the semi-circular lay-out of the principal build- 
ings. The cascade itself will be divided into three parts: a 
large, middle cascade with a smaller one at each side, the 
water flowing directly into the head of the grand basin. In 
all, about 90,000 gals. of water per minute will be supplied at 
a head of 159 ft., forming the greatest artificial water effect 
ever attempted. The water will be taken from the grand basin 
itself and will be raised to the top of the cascade by a pumping 
station located under festival hall. The pumping machinery 
will consist of three 36-in. single-stage turbine centrifugal 
pumps, purchased from Henry R. Worthington, of New York 
City, each driven by a 2,000-h.p. Westinghouse alternating cur- 
rent motor. The total horse-power utilized will thus be 6,000, 
making this the largest electric pumping station in the world. 
‘:ue pumps and other pieces of machinery for this plant are 
now being installed at St. Louis. 
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Mr. Herbert F. Moore, mechanical engineer, has resigned as in- 
structor in machine design at Cornell University to accept a posi- 
tion as mechanical engineer at Riehle Bros. Testing Machine Com- 
pany, 1424 North Ninth street, Philadelphia. 





Mr. Stephen F. Sullivan, sales agent for the EHwald Iron Com- 
pany at Chicago, has been appointed general sales agent for that 
company, with headquarters in that city. 
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NEW STEEL CARS ON THE BURLINGTON. J 


100,000 LBs. CAPACITY. 

The first order of steel cars for this system is now being built 
by the Cambria Steel Company for the Chicago, Burlington & 
Quincy, and the number is to be 1,000. The following table 
presents the leading dimensions: 


COA 6 ic ccidnidncadeatudandeeuwen 100,000 Ibs, 
Tame Geet Cae GIS 5 os cccwndvawawcetes 41 ft. 8 ins. 
RAE TO 4 6d sti ctiaciawkads écendeuecene 40 ft. 
Wee OCGP GID. a cccadesans ndkedwelaas 10 ft. %4 in. 
ae | Wee DIN ccs codwedaaoade ° 
Height of box, inside ......... eT ee er Ce 

id A ‘ Height over sides 
fy 7 Height over staff... ccccccscuace oooe. 8 ft. 6% Ins. 
B | Distance, truck centers 


A ‘| Wheel base, trucks .........-.- aapre 5 ft. 2 ins. 


Cubical capacile < ccicsccsaeckes ree ree 1,615 sq. ft. 

These cars have no side sills, the sides being 
stiffened, in 3 ft. 10% in. panels, with angles 
and surmounted by coping angles. The center- 
sills are 15 in., 33 lb. channels, which are con- 
tinuous from end to end and these receive the 
draft attachments. With cover-plates, top and 
bottom, the center sills form a box girder as far 
as the bolsters. Opposite all the panel points 
in the sides, cross bearers of 8 in. 1114 Ib. chan- 
nels pass across under the floor from the sides 
to the center sills, to which they are secured by 
angle connections. 

The bolsters are built up of riveted plate con- 
struction with cover plates reaching to the side 
bearings. In the engravings the sizes of all the 
angles and the thickness of floor and side plates 
are given. At every alternate panel point the 
center sill channels are braced by a short sec- 
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tion of channels riveted between them. Light 
corner bracing is provided in the form of 


3 x 2x ¥ in. angles at the corners of the car. 


These cars have the Caswell drop, doors, eight 
on each side. By means of these 16 doors, each 
8 ft. 254 in. x 3 ft. 2 in., the entire floor, be- 
tween the bolsters, except over the center sill, 
may be dropped to discharge the load. A wind- 
ing shaft extends along each side of the car, 
from bolster to bolster, and the doors are oper- 
ated by chains. The doors close against the 
sides of the car, being hinged at their inner 
edges, toward the center sills. These cars are 
similar in size to composite cars of the same 
type and using the same door arrangement, 
which were built for this road by the Standard 
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Steel Car Company. All of them are equipped 
with friction draft gear divided between the 
Miner and Westinghouse types. 








STEEL CARS FOR THE BURLINGTON 100,000 LB. GONDOLAS WITH CASWELL DROP DOORS. 
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NEW LOCOMOTIVE AND CAR SHOPS. 





COLLINWOOD, OHIO. 





LAKE SHORE & MICHIGAN SOUTHERN RAILway. 
p28 
GENERAL PLAN OF TILE CAR SHOPS AND YARD. 


These car shops are specially interesting for their conveni- 
ence and complete appointments rather than for size, yet they 
are not small in size as they will maintain all of the passen- 
ger equipment cars of the Lake Shore proper, and a large 
proportion of freight equipment, including steel cars. Ac- 
cording to Mr. George N. Dow, master car builder, in charge 
at Collinwood, the shops will at once turn out 60 coaches per 
month. These will include varnishing and the annual over- 
hauling of from 50 to 55 cars per month, and complete repairs 
to from 5 to 10 cars. When running at full capacity the out- 
put will be from 75 to 90 cars per month, or 540 cars in nine 
months. When new equipment is needed 6 or 8 baggage cars 
may be built per month, and from 15 to 20 cabooses. Cabooses 
will come in once in two years for general repairs and from 15 
to 20 will be handled per month. Four steel cars per day 
will be the capacity for that equipment at present, and of 
ordinary freight cars 69 are now handled per day. This 
capacity will soon be increased to 100 per day. For all of 
this work 480 men are now employed, and the ultimate 
capacity of the plant will require about 550. Besides the 
general repairs, all wheel work at Collinwood, except on 
driving wheels, will be done in the car shops, the capacity 
being 500 pairs of wheels per month. The locomotive wood- 
work and painting is also handled by the car department. In 
the paint shop 60 coaches will be turned out per month, with 
4 capacity of thirty on the paint-shop tracks. For repair- 
ing steel cars 9 cars will be provided for in the shop, and light 
repairs will be made on the outside tracks. 

A remarkable record was made in moving into these shops 
from the old plant in Cleveland. The old plant was closed 
Saturday, August 29, and the new shops opened at 7 A. M. on 
Monday, August, 31. A train of 16 coaches carried the tools 
of the men, and the last of the material was loaded on 87 cars 
In the two days prior to the closing of the old shop. The 
titire transfer constituted 423 carloads, of which 365 cars 
Were loaded in five days by the men of this department, 
Under the energetic direction of Mr. Dow. 





On page 304 of our October number of last year a table of 
areas and other comparative dimensions of the car shops was 
iven, but as these figures have been somewhat changed as 
“ie work progressed, a revised statement is now necessary. 
he plan of tracks and the smaller buildings have also been 
langed in some respects, which necessitates the presentation 
the ground plan in revised form. In accordance with the 
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PAINT SHOP LOOKING NORTH AND SHOWING ENDS OF THE OTHER LARGE BUILDINGS. 


purpose of presenting this plant accurately, the car-shop plans 
are brought down to date in the accompanying engravings. 
FLOOR AREAS OF CAR SHOP BUILDINGS. 


Sq. Ft. 
Passenger coach repair shop (335 x 100)............cccceees 33,500 
Passenger coach paint shop (335 x 160)...........cceceecece 53,600 
Cee Se CR NE 6h 6 tac ccerveeccdesaeeenaqueenewee 10,000 
CS I CI I a oo Fah oes Shwe cede eecncueeweee 97,100 
een ORF FOG Oe CERO SB BOG 6 ooo. occiccdceccisunecusews 31,875 
Wee ee CUED ci oad se ceccen uebses ods aa tae cekennens 21,000 
Car department machine shop (120 x 80)...........cccccecee ,60 
ee: Gis Gee CO te ee ona soc ccwsae ones duaaeuceas 2,800 
Upholstery, pipe and tin, cleaning and drying and brass fur- 
WE RET NIE bhi 0s.c0 abcde ss e0scetaucdede bawuusuer 8,000 
Varnishing and cleaning (160 = G0) .....ccccccccccccccccece 9,600 
Percentages of total passenger shops ............cceeccccees 97,100 


GRE DIN UN 6 6 a dei 66m cee see dbase ee cedeaenees 55.2% 


ee DCO oo 065d es Sewedstencheceedadaneaawes 34.5% 
CU GE ho bh aa ba 6b Keds kbs oa cade oats ek oneaneuwe 10.3% 
100.0% 
Upholstery, pipe, tin, cleaning, drying and brass finishing sec- 
tion in per cent. of total passenger shop................-- 23.9% 
Varnishing and cleaning sections in per cent. of total passenger 
CONN Be DN 6.65 Feats PihetecedcdeedeaceweeaxeuuEs 17.9% 
DISTANCES OF TRAVEL BETWEEN CENTERS OF SHOP DEPARTMENTS. 
Passenger coach repair shop to cabinet shop............... = S20. 
Passenger coach repair shop to wood mill................. = 650 ft. 
Passenger coach repair shop to car machine shop.......... = 840 ft. 
Passenger coach repair shop to blacksmith shop........... = T4Gn. 
Passenger coach repair shop to mounted wheel storage ..... = 1,276 &. 
Passenger coach repair shop to storehouse................ = 30965 ft. 
Passenger coach repair shop to paint shop................ = 266m. 
Preiss CAF VOOGIP GRO TO WOE MEEIE« 6.cc cies ccc aecwceen = 65600 ft. 
Freight car repair shop to cabinet shop................6. = em 
Freight car repair shop to car machine shop.............. = 690 ft. 
Freight car repair shop to blacksmith shop............... 590 ft. 


Freight car repair shep to mounted wheel storage......... = 1,025 ft. 


Freight car repair shop to storehouse.............eeeeee. 710 ft 
Freight car repair shop to freight repair stores............ = 4065 ft 
Freight car repair shop to paint and oil storage.:......... = 810 ft 
Wood mill to passenger coach repair shop.............+.. = 650 ft 
Were Ee Oe CRI GS kg 8 otc tec cndeetcesivnson<eecuna 335 ft 


We ten OO GP Bo ceed ork kd Cede eeniivimenneenawes 
Wood mill to dry lumber. shed......... 


In the plan the location of the car-department machine shop 
at the end of the blacksmith shop will be noted. This places 
the machine, as well as blacksmith work for the car-repair 
yards, as well as the car-shop buildings, within easy communi- 
cation with all of the work. 

The: passenger-car paint shop is exclusively for the use of 
pa‘nters, and no repair work whatever is to be done here. 
This rule is not everywhere followed, but it should be observed, 
in order to avoid dust in the shop. The intended capacity, when 
worked at its limit, will be 75 per month. The drying of paint 
and varnish will be accelerated by the fan system of ventila- 
tion and heating. In order to return the air to the heating 
system from the entire shop, the return-ducts are placed under 
the floor, and the openings are covered by registers. The heat- 
ing system is guaranteed to heat the building to 60 degs. in 
zero weather. There are 15 tracks, long enough for two cars 
each. The floor is of concrete on cinders and topped with a 
special composition made by the Granitoid Company of Cin- 
cinnati for the prevention of abrasion and the raising of dust. 
A slope of 3 ins. between tracks is provided, and a gutter with 
a grating runs the full length of the tracks to catch the water 
dripping from the cars in cleaning. For holding the sash and 


Wood mill to freight car repair shop............+-eeeeeee = 500 ft. 
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blinds special racks have been designed. These and other 
details, such as the post tubs for use in washing cars, will be 
illustrated later. The car-shop buildings are fitted with in- 
candescent lamps between the tracks and arc lamps over the 
tracks. The daylight lighting is unusually good, as will 
appear in the description of the construction of the buildings 
next month. This part of the design of the buildings has re- 
ceived an unusual amount of careful attention. 

At the north end of the freight-car repair shop a space is 
reserved for the cabinet shop, and it is understood that these 
spaces in the ends of these buildings may be used later for 
extensions, and the small departments provided for elsewhere, 
when the space may be required. Each track in this shop 
holds three cars. Three shop tracks will be used for steel cars 
and the remainder for heavy repairs to wooden cars. At the 
south end three tracks will be used for caboose cars. 

The air and steam hose for all cars on the Lake Shore road 
is supplied from the Collinwood storehouse, and it is all fitted 
up and: tested at this plant. In the material supply building 
in the freight repair yard the triple valve testing eqiupment 
has been installed and the fitting up of air and steam hose is 
done here. 

In the passenger repair shop each track provides for a single 
car only. At the north end three tracks are used for truck 
work only, and these are provided with cranes and air hoists 
for handling steel trucks. The remainder of the shop is 
occupied with heavy repairs, and at the south end 15 cabooses 
are now in process of building. For testing purposes this 


shop is fitted with steam, water and air connections, and all 
cars will be thoroughly tested in all three ways. The steam- 
heater pipes, air-brake system and water-raising equipment 
are tested on the cars before they leave this building. 

In the freight-car repair yard the repairers’ shed is con- 
veniently located, and for the convenience of the men the 
entire yard is piped for air, with connection boxes located as 
indicated in the plan. All of the piping, including the heating 
system and returns for the repairers’ shed, is laid in trench- 
ing, with expansion loops placed 250 ft. apart. Near the end 
of the passenger-car paint shop is the storage space for 
mounted wheels, and close at hand is a drop-pit for use on 
ears which are not taken into the shop. This is operated by 
air-jacks and is a great convenience. For the convenience 
of the men about half of the repair yard has been completely 
planked over, which is an unusual provision and one which 
contributes greatly to the easy movement of material. 

Electric lights are distributed all over the repair yard, so 
that work may be pushed at night as well as day if necessary. 
A feature of the track arrangement is the provision of a receiv- 
ing and delivering track for coaches. 

At the east end of the yard is the lumber storage, which is 
served by special tracks, over which a Garry pneumatic un- 
loader travels and greatly reduces the amount of labor in 
handling lumber. This machine is served by a pipe line laid 
along the main tracks and provided with hose connections 
50 ft. apart. The plant also has a 10-ton Brown locomotive 
crane for handling heavy material and trucks. 











THE APPLICATION OF INDIVIDUAL MOTOR DRIVES 
TO OLD MACHINE TOOLS. 





McKerrs Rocks SHops.—PItTtsBpuRG & LAKE ERIE RAILROAD. 





BY R. V WRIGHT, MECHANICAL ENGINEER. 





IV. 





In locating the controller for a motor drive upon a machine 
teol, care must be taken to place it in as convenient a position 
for the operator as is possible. If this is not done a certain 
amount of time will be lost in making necessary speed changes, 
and it is possible that the operator, rather than inconvenience 
himself, especially if not working by the piece-work system, 
will not take full advantage of the opportunities presented by 
the close speed regulation available with the variable-speed 
motor. 

On an engine lathe the most convenient position for the 
controller handle for operating the motor is, of course, upon 
the tool carriage, or apron, although it is not possible to locate 
the controller itself in that position on account of its large 
size; and, even if it could be so placed, the question of taking 
care of the wires, which must be attached to it to connect 
with switches, motor, etc., would be troublesome on account of 
the necessary traveling back and forth of the carriage. The 
usual practice is to place the controller at some point which 
is out of the way and arrange a connection to the controller 
handle on the lathe’s apron by means of a spline shaft and 
one or two sets of bevel gears. ‘This is the method that was 
used in the applications of motor driving to the old lathes at 
the McKees Rocks shops, several examples of which are here- 
with illustrated. 

Fig. 18 shows such a controller application to an old 42-in. 


<A 


Niles engine lathe. The controller is in this case bolted firmly 
to the side of the lathe bed and the spline shaft is connected 
directly to the controller shaft by means of a special double 
wrought-iron collar, as shown in the accompanying detail sketch. 
A simple cast-iron bracket is used to provide bearings for the 
vertical shaft which carries the controller wheel, and also for 
the spline shaft. On account of the distance which the apron 
projects out from the lathe bed the controller could be applied, 
as shown, with the use of only one set of bevel gears, which is, 
of course, a distinct advantage, since additional gears increase 
the friction and add to the lost motion. 

At times in the operation of a lathe, it is necessary for the 
workman to stop the spindle suddenly as the tool approaches 
a certain point. In such a case he must, of course, watch his 
work closely and will not be able to give much attention to 
the controller. If, in stopping the motor, the controller wheel 
is turned backward too far the motion of the spindle and tool 
will be reversed. To guard against this the upright handle is 
placed upon the rim of the controller wheel, as shown. This 
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DETAILS OF DOUBLE-WROUGHT IRON COLLAR FOR CONNECTING SPLINED 
CONTROLLER ROD TO CONTROLLER. 
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Fic. 18—COMPACT ARRANGEMENT OF MOTOR CONTROLLER (CROCKER-WHEELER MULTIPLE-VOLTAGE SYSTEM) UPON THE 42-INCH NILES LATHE. 
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projecting handle will always be in the same relative position 
when the motor is at rest, so that the operator will, with a 
little practice, be able to stop quickly at a given point. If the 
controller is so placed that the operator cannot see the dial 
on the end (which indicates the motor speed for each position 
of the handle) while using the handle on the apron, a set of 
figures can be stamped on the wheel and a pointer placed on 
the carriage or apron, near the edge of the wheel, and so that 
it will not interfere with the handling of the wheel. 

Fig. 19 shows another controller application to a smaller 
lathe. The spline shaft, in order to pass behind the apron and 


Last month a demonstration of the possibilities of modern 
passenger transportation was made in moving the Dowie cru- 
saders from Chicago to New York. Forty-one coaches and 20 
sleeping cars were required for the host. They were handled 
in eight trains on eight different railroads at a cost of $40,000. 
They were all loaded at one point near Chicago and proceeded 
to New York in perfect order and without delays or accidents. 





A 10,000-h.p. steam turbine, according to Engineering, of 
London, is being constructed by Messrs. Brown, Boveri & 
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FIG. 19.—ARRANGEMENT OF MOTOR CONTROLLER (CROCKER-WHEELER) UPON THE FLOOR FOR USE WITH A SMALL REED LATHE. 


be out of the way, must be carried close to the bed. In this 
case the controller is arranged to stand on its end on ths 
floor, and is well braced so that it is rigid. It stands partly 
under the bed beneath the headstock and is thus out of the 
way. The objection to this arrangement is that oil and 
meial cuttings will fall upon it, but the controller can be pro- 
tected from this at a small expense by placing a sheet-iron 
guard over it 

The handle is placed at the lower right-hand corner of the 
apron because it is about the only point where it would not 








Co., of Baden, Switzerland, for service in Frankfort, Germany, 
with a guarantee of a steam consumption of 15.4 lbs. of steam 
per kw. hour, which is claimed to be equivalent to 8.8 lbs. of 
steam per indicated h.p. hour. This is the largest steam tur- 
bine unit thus far attempted. 





.A perfect balance of anything is difficult to obtain. This 
is particularly true of new shops. There may be said to be 
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FIG. 20.—THE MOST CONVENIENT ARRANGEMENT FOR THE MOTOR CONTROLLER—CONTROLLER BOLTED TO END OF LATHE BED. 


be in the way or interfere with other parts. It is not too low, 
however, for convenience. 

Fig. 20 shows still another controller application to an old 
lathe. The controlier is here bolted firmly to the rear end 
of the lathe bed. At this point it is entirely out of the way, 
and furthermore, is not open to the objection cited against the 
arrangement shown in Fig. 19—it is located where no chips 
are liable to fall and is not liable to injury. This is undoubt- 
edly the best possible arrangement for a controller for use 
upon a lathe and is to be recommended wherever possible. 
(To be continued.) 


four chief factors in a complete shop plant, viz., buildings, 
equipment, personnel and management. Any lack in one of 
these affects the usefulness and efficiency of all of the others. 
In these days of improved buildings and machinery it is 
necessary that the importance of the other two factors should 
not be forgotten. Railroad shops are growing in a remark- 
able way. The officers in charge of them should have every 
encouragement to put them upon the plane of the most effi- 
cient manufacturing establishments and to obtain the perfect 
balance of the four factors mentioned. To be successful this 
must be done. 
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AN HONOR TO THE EDITOR OF THIS JOURNAL. 





At the Master Mechanics’ and Master Car Builders’ conven- 
tions, held in Saratoga last June, the railroad friends of Mr. 
G. M. Basford, editor of this journal, entirely without my 
knowledge, quietly developed a plan, to surprise him with an 
opportunity for a trip to Europe. The suggestion originated 
with Mr. W. S. Morris, of the Erie Railroad, and, without 
attempting to include more than a few of Mr. Basford’s close 
personal friends, fifty-eight responded, and the list includes 
the names of the men who are best known in connection with 
railroad matters in the country. By a carefully conducted 
correspondence, Mr. C. A. Seley, of the Rock Island, brought 
the plans to conclusion October 7, when Mr. Basford was in- 
vited to a lunch at the Lawyers’ Club in New York City, where 
he met a committee consisting of Messrs. W. S. Morris, J. F. 
Deems, C. A. Seley, L. R. Pomeroy and myself. Mr. Morris 
presented Mr. Basford with personal letters from all concerned, 
handsomely bound, and also a substantial check sufficient for 
a two-months’ trip abroad. The first letter, which was signed 
by the entire number, reads as follows: 


“To Mr. Basford: 

“Your friends in railroad circles cannot find time to go across 
the water and study the late developments in locomotive prac- 
tice. We therefore delegate you to do the work and tell us 
all about it in the columns of your valuable paper. We hope 
the execution of this commission, together with the ocean trip, 
will be pleasant and mutually profitable. With our best wishes 
accompanying you, and hoping that the trip may give you a 
full return of health and strength, we are 

“Very sincerely your friends.” 


The intent of the plan is best expressed in the presentation 
by Mr. Morris, wh'ch was made in the following words: 


“Mr. Basford: 

“The gentlemen around you are not only your personal 
friends, but they are here to represent a host of admirers, 
whom you can with pride claim also as friends. We are here 
to tender not only our admiration of the efforts God has in- 
fused within your character and ambition, but to thank you 
in behalf of the many who have been instructed and benefited 
by your industry and faithfulness to the science through 
which we all claim kin to one another. 

“In all probability this is the first time in the history of 
this generation, at least, that one has been so honored by 
the mechanical fraternity of this country, and we assure you 
it is extended with every thought of true manliness and abso- 
lute worthiness on the part of him to whom these words are 
addressed. 

“To be plain, Mr. Basford, your fr:ends feel that you have 
well earned some token of recognition at their hands, and we 
beg that you will accept this volume, which contains the sen- 
timents, individually, of those whom the gentlemen here pres- 
ent have the honor to represent, and this, which is intended 
to give you a much-needed rest in the way of an extended trip 
to Europe; and, also, although perhaps selfishly, we hope that 
you may find some time to tell us of your travels and give 
some hints of interest which may be found on the other side. 

“We wish you a prosperous trip, a safe journey, and a 
return denoting the fact that your friends have done the right 
thing.” 


After the presentation Messrs. Deems, Seley and Pomeroy 
endorsed and supplemented the remarks of Mr. Morris in a 
manner which was both genuine and touching. 

As proprietor of the American Engineer and Railroad 
Journal, I endorse the sentiments expressed in this tribute 
to Mr. Basford with all my heart, and wish to thank each 
contributor for this mark of appreciation of one who has so in- 
defatigably labored day and night in the interests of the 
associat‘ons and the motive-power departments of our rail- 
roads. Mr. Basford will sail in November. 


R. M. VAN ARSDALE, 
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To My Friends: 

Until Mr. Morris handed me the volume of letters I had no 
inkling of this. That such an honor should come to me in 
such a way is overwhelming, and I cannot understand it. 
That such men should unite in a word of friendly interest is 
the greatest honor, but that they should have and express the 
feeling which prompted these letters is the greatest joy of my 
life. 

I cannot help saying that what success has attended my 
efforts is due to the support which friends have accorded and 
to the broad-minded policy of Mr. Van Arsdale in giving me 
the opportunity to work for them. 

Most of the letters are inscribed “My Dear Basford.” They 
are sacred, and my proudest possession. Not the least pleas- 
ing feature is that they come not only from railroad men and 
those who serve them, but also from the newspaper friends 
whom I most admire. Truly, no one has such cause for grati- 
tude or such an inspiration for the future. With a heart full 
of love and gratitude for my many friends, I gratefully accept 
this token of their appreciation of my humble efforts, and I 
thank God for the opportunity to know and serve such men. 
G. M. BASForD. 


HOW TO BECOME A SUCCESSFUL MACHINIST. 








A boy of 16 was ambitious to become a machinist and had 
secured a position as machinist apprentice in a small plant 
consisting of a foundry and general machine shop. The night 
before he was to start to work he sought the counsel and ad- 
vice of a friend of the family, a man whose ripe judgment and 
years of successful practice gave weight to his words. The ad- 
vice, much different from what the young man expected, was: 

“Young man, if you see a piece of work on the floor that has 
to be lifted and it takes more than one man to lift it, always 
be the first to take hold of it, don’t let anybody get ahead of 
you; if you follow the spirit of this advice for four years you 
will come out a good mechanic.” 





SPACES BETWEEN SHOP BUILDING$ AND FIRE RISKS. 


Locomotive erecting shops over 1,000 ft. long are big. When 
the other buildings of the plant are in proportion and a car 
department for building as well as repairing cars is added, 
the establishment becomes enormous. Designers of such shops 
have great responsibilities. The problem of planning a shop 
is not in direct proportion to the size of the plant. It is more 
difficult to design a large than a small one, because new 
questions arise in the large one which are much more impor- 
tant than the increased cost because of the size of the build- 
ings. The matter of handling materials becomes a vital one 
in very large plants. Not only is it difficult to provide for 
material, but supervision such as is necessary in a railroad 
shop is difficult. A point has now been reached which justifies 
the question of how large it is profitable to byild shops and 
how far it is advisable to concentrate work. The limit has 
been approached, if it has not been reached, tuiless a radical 
change in the arrangement of buildings is adopted. Isolated 
buildings have been favored on the basis of supposed reduc- 
tion of fire risks. It is now in order to consider connected 
buildings with the type of fire protection which has been so 
thoroughly developed in modern mill construction. In this 
connection attention is directed to the fact that the new shops 
of the Locomotive and Machine Company of Montreal, which, 
Whiie arranged so that the buildings are connected are accepted 
for insurance in the New England Manufacturers’ Mutual 
Insurance Company, with an arrangement whereby an annual 
Saving of over $6,000 per year is effected in the premium rates, 
making the rates that much lower than would be charged with 
the usual construction. That this conservative concern con- 
Siders this connected arrangement of buildings such a good 
tisk indicates the possibility that a mistake has been made 
in railroad shops having wide spaces between the principal 
buildings. This subject is worthy of attention. The shops 
referred to will be illustrated in this journal, when this sub- 
lect will be more fully discussed. 





“HAND HOLDS” ON LOCOMOTIVES. 





The Interstate Commerce Commision is in an interesting 
situation with reference to the law requiring hand holds on 
the front ends of locomotives. Stated briefly, the circumstances 
are these: 

The safety appliance law requires hand holds on the ends 
and sides of all cars except passenger cars. An amendment to 
the law passed last April classified locomotives as cars with 
respect to safety appliances. The question of standard location 
of hand holds on locomotives and tenders is now up for dis- 
cussion. 

The commission has already waived the requirement as to 
the hand holds on the sides, near the ends, of locomotives, 
which indicates the fact that the whole matter, as far as loco- 
motives are concerned, may be waived at their discretion. 
It therefore appears that the law need not be enforced as to 
the front hand holds on the pilots. 


As indicated in public discusions, many railroad officers 
wish to discourage riding on the pilots of locomotives and 
object to the hand holds on the ground that they would en- 
courage a dangerous practice. If the railroad men are right 
in this and if the law is enforced, the commission may place 
itself in the attitude of increasing the hazard of the men by 
enforcing the safety appliance law, which was intended to 
decrease the dangers of their occupation. In such a case 
the moral responsibility would appear to rest upon the com- 
mission. We shall be glad to print opinions of our readers 
upon this subject. 





TWO LEAKY TUBE SUGGESTIONS. 





Flue troubles are everywhere apparent. They do not seem 
to be confined to any particular road or type of firebox, and 
yet with the introduction of wide fireboxes there seems to 
have been an increase of the amount of difficulty. When fire 
boxes were always deep and the fires were also deep on the 
grates, tube leakage was not as serious as it is with larger 
grates and shallower fireboxes. The matter of distance of the 
tubes above the fire has something to do with this. If the 
distance is sufficient the heat of the fire will evaporate a cer- 
tain amount of leakage and it will not deaden the fire, as is 
the case when the water runs directly upon the coal. Again, 
if the fire is thick a little water will not quench it, as is the 
case when it is very thin. But this has nothing to do with 
the trouble itself. 

Tubes leak, and this should be prevented if possible. At 
least two things can be done at once, and both seem likely to 
afford relief. The first is to camber the tubes, giving them 
an even curve, with the center of the tube, say, 1 in. off that of 
the ends. This has been done in England, but the degree of 
cambering may not have been exactly this. Such curving of 
the tubes may provide a means for taking up expansion and 
contraction without affecting the sheets. It is worth trying. 


The other precaution relates to the handling of injectors when 
the engine is not using steam. Experiments on a Western 
road have shown that when an engine is standing at a station 
or in the roundhouse, and not using steam, it is possible by 
using the injectors, under such conditions, to produce a dif- 
ference of temperature of 100 degs. between the water at the 
crownsheet and that at the mud ring. If the same difference 
exists at the tubes, the lower tubes, if about 18 ft. long, may 
be expected to be \% in. shorter than the upper ones. This 
is sufficient to account for some of the flue troubles. When 
the engine blows off or for any reason the natural circulation 
is restored, the feed-water mixes thoroughly and the wide 
range of temperatures is destroyed. This suggests the im- 
portance of feeding boilers only when the water is in active 
circulation. This cannot always be done, but by liberally 
educating engineers and hostlers, a marked improvement is 
possible. 


These suggestions are not new but the reader will not object 
to being reminded of them. 
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COMMUNICATIONS. 








THE HEAVIEST LOCOMOTIVE. 


To the Editor: 

On page 372 of your current number you give credit to the new 
“Santa Fe” type locomotives, built by the Baldwin Locomotive 
Works for the Achison, Topeka & Santa Fe, as being the heaviest 
locomotives in the world. These engines have a total weight of 
287,240 lbs., of which 234,580 lbs. are on driving wheels. Your 
statements are generally correct, but here you are wrong. The 
Shay locomotive, which you illustrated in August, 1902, weighs 
291,000 lbs., all of which comes upon the driving wheels. 

ACCURACY. 

[The geared machine referred to was called a locomotive in this 
journal with misgivings at the time. It is really not a locomotive 
at all, but a movable steam capstan on wheels with a locomotive 
boiler.—EDITor. } 








GOOD WORK OUT OF AN OLD SHOP. 


To the Editor: 

Some months ago a progressive and bright master mechanic said 
to the writer: “You have been illustrating and describing new and 
modern shops, now write something explaining how to get the 
requisite amount of work out of an old shop at the minimum of 
cost.” 

This master mechanic was on a large, important road that had 
two shops—one quite new and modern, the other small, crowded, 
badly equipped and lacking important tools and appliances. The 
old shop was turning out—thanks to this master mechanic’s ability 
—pretty nearly as much per month as the new one, and was doing 
it at about the same average cost, but as soon as the organization 
of the new shop is perfected the old shop will not be able to compete. 

There are several important rules to be observed to get the maxi- 
mum amount of work at the minimum of cost. 

First, the superintendent of motive power must take an active 
interest and be open to suggestions from his subordinates; second, 
the master mechanic, the superintendent of shops and the general 
foreman should also be alert and alive and should graciously receive 
suggestions; third, a good organization should be perfected. 

As to this last, it may be said that this is the secret of it all. 
The general foreman, the machine shop foreman, his assistant; the 
floor or erecting shop foreman, his assistants; the gang foreman, 
the boiler maker foreman, his assistant; the blacksmith foreman, 
the chief electrician, the foreman of the mill, the tool room fore- 
man, the pattern maker foreman and the foundry foreman should 
be called together in a meeting, the superintendent of shops or gen- 
eral foreman acting as chairman. The purposes and plans of the 
meeting should be explained and discussed. These meetings should 
be made enthusiastic, the work outlined, opinions should bé asked 
of each general and other foreman, according to their seniority. 

Right here it is well to say that the writer believes that a gang 
foreman should be a salaried man. He should be a carefully se- 
lected young man, who should be given to understand that it is 
“up to” him to hold the men in line, by enthusing them; also that 
he, the gang foreman, being made a salaried officer and belonging 
to the official staff of the shop, must take a big interest in the suc- 
cess of the shop and in turning good work out at a minimum of cost. 
If he cannot hold his end up another should be tried. This fore- 
man should be made to feel that he will be promoted to the posi- 
tion of general foreman if satisfactory, and that other responsible 
positions will be open to him if he is successful. 

The meetings of these foremen should be held once every week, 
an hour or so before quitting time. A general shop meeting of all 
that are interested might be held three times a year and an ad- 
dress made by the superintendent of motive power. 

The superintendent of shops or chairman of meeting should have 
all engines or cars booked each week and should give notice when 
they are coming into the shop. The man in charge of stripping 
should be told that only a certain number of hours at the most 
would be allowed. The storekeeper should be advised and should 
keep in stock everything that is needed. The machine shop fore- 
man and floor foreman should call for what is needed in time so 
that he can procure the material if it is not in stock. 

All foremen should be earnestly advised to take an interest in 
the railway clubs, and it should be insisted upon that they read 
and subscribe for some good mechanical railway paper. Finally, 
all should study plans for new and better arrangements of tools, 
to try to impress the management with the necessity for traveling 
cranes if they are not alreay provided, and also plan to drive their 
old tools by electric motors. GrorcE B. SHANE. 





ILLINOIS CENTRAL SUBURBAN CARS. 





To the Editor: 


I note with considerable surprise your fulsome praise of the new 
Illinois Central suburban cars on the editorial page of your October 
number. There is nothing new about these cars, and I fail to see 
how you can say that they are likely to influence future construction 
except unfavorably. In the first place, these are Hnglish cars, and 
therefore old in principle. They are inordinately heavy, and this is 
a step in exactly the wrong direction. Furthermore, they require 
station platforms raised to the level of the car floors. This may be 
convenient for such a road as the Illinois Central, but it will not do 
at all for Hastern roads where the suburban and through service 
must be handled on the same tracks. I fail to see the point of 
your pleasant remarks about these cars, and do not believe this 
type of car will ever appeal to railroad men, either those in charge 
of surface or elevated lines; in fact, looking at the car from the 
standpoint of a practical superintendent, I can see nothing in it. 

SUPERINTENDENT. 

[The frank disapproval of this correspondent indicates that he has 
not watched the retrograde movement of the past ten years in sub- 
urban traffic on steam lines with sufficient care. He must be told 
that the methods of these lines must be revolutionized or suburban 
business will soon be irretrievably lost to electric lines where the 
principles of convenience are understood. These cars are new and 
are not “English.” ‘The combination of the aisles and transverse 
seats, with doors opposite the seat spaces, is new and necessary. 
The capacity of suburban trains is not now limited by acceleration 
or by speed between stops, but by the rapidity of loading and un- 
loading of passengers at stations, and here is where the Lllinois 
Central cars surpass those of all other types. As to the weight, 
let us ask our correspondent to point to any other suburban car of 
this length or any other length, having a capacity to seat 100 passen- 
gers. Per unit of weight per passenger, this is now a light car. 
Let us ask him to point to a stronger car than this, and remind him 
of the way in which ordinary suburban Cars of wood are crushed in 
collisions. The Illinois Central cars are not as light as they may 
be built. They may be constructed almost entirely of steel, and un- 
doubtedly this is the direction which the first improvements will 
take. This journal stands pat on the “fulsome praise” already 
given, and advises railroad officers to take a leaf out of the Illinois 
Central book as to methods of handling large numbers of suburban 
passengers. If this business is to be retained, other roads must 
follow this leadership until something better appears.—TuHE 
EDITOR. } 





SOME CAUSES OF BREAK-IN-TWOS. 





T'o the Editor: 

The following figures may be of interest in connection with the 
figures shown in the digest of the proceedings of the Traveling 
Engineers’ Association, published in your October issue, concern- 
ing the cause of break-in-two’s. 

Record of break-in-two’s—from January 1, 1900, to October 
10, 19038: 


Running between stations, air not in use.......ccccceccecccces 25% 
AE Re GI WOE a6 0b 60 4.0:06 6 0044 6606066 KERKOEO KES 17% 
Air applied, rear cars going into emergency..........cccececcees 6% 
GEE. 0 1h a 5'6 rks 05 6 SOON WA DSO Se es DOR SEER We oSae aon 48% 


You will note that practically one-half of the break-in-two’s 
occur in “taking up the slack” when starting the train; also that 
the failures while “running between stations, air not in use,” are 
50 per cent. greater than the failures caused by delayed release in 
long trains. 

The number of cars in a train ranges from 20 to 75; the average 
being over 40. The air-brakes are used in most cases on all the 
cars in the train; except when there are over 50 cars. 

In 228 cases where the direct cause was not obscured by subse- 
quent “running together,” the causes were as follows: 

Broken coupler 


eT TR LT PERLE CL TO ES Te CT ee eee 61 
NN II SN oi cua as-dus bik chained SERGE) SWS Orela CNR WIA Ber eS 4 
ee ee, SL OED a. 6 06 wale Siewd & oe SEER ESS) Mat oweeer 24 
PE I. dvrara a dai seiale WSlae bh 40:68 CASS REN OOK Raw a Cae bea 1 
Nn I I oa ssh Give ew a Shes Wace oD eS Sw w Sle we CN 1 
Knuckle came open, old coupler or creeping of lock.............0. 29 
Sey I 0s Ga aipl dca ww wih Wid S16 Bi ON Oke ORR eGo wae eeT™ 3 
oe, Se ee cr nee ee ee ee 10 
NN iN 45 ae Wie Slo Wwe A ONO NS RR EO ESO eel wbeSe 1 
ED 5 645 ou CAS ole nd ela eh 0%'s's SOC ee owe wew Sake Seba 44d 
a oh Ss daa gd bla al bdo RS, BE RT lS ER Oe we 5 
Se ey CO AUUED 66s 0606 060.00 200 00's 6605 66 6808 CK RE COS 5 
eae had cea ie) A, la woes w Ore ne ware eee! BGR ree 9 
ee ge a ee ee ere 1 
en WE. as: 66.5 6 ONS bunSs so SESE OS RSW 12 
Og rr re rere ere ee eee im oe 
eee ee ee tee j 11 
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/ HEAVY FREIGHT LOCOMOTIVE, 





LAKE SHORE & MICHIGAN SOUTHERN RAILWay. 





V 


sue proprietor and editors of this journal take special pieas- 
ure in presenting this locomotive because it is the first to be 1it- 
ted with a stack in accordance with the formula derived by Prot. 
Goss trom the AMERICAN HKNGINEER tests. (See AMERICAN LiN- 
GINEER, June, 1903, page 24U.) it is too early to state the re- 
sults in steaming qualities, but the first locomotive to go into 
service has done well thus tar. We illustrate the stack and 
tront end arrangement in this issue. 

In the Lake Shore classification this is known as a “130 per 
cent. engine” and is designated as Class C, The ‘100 per cent.” 
engine of this road is the one illustrated on page 37 of tiis 
journal for February, 1900. A locomotive having a weight ot 
207,000 lbs. on driving wheels is a large one, and is probabiy 
large enough for any ordinary road to use tor the present, un- 
til the necessity for improving rounu house and shop facilities 
is better appreciated than is the case at present. ‘i'nat the 
“Lake Shore” should build five such engines will surprise many 
who are familiar with the early traditions of this road with re- 
spect to light locomotives. On the low grade division such 
heavy units are not needed. ‘These are to be used in pusher 
service on the hills at Youngstown and Ashtabula, on the 
Franklin division. This division has a low grade line of about 
0.3 per cent. with the exception of the hills at each terminal, 
where the grades are such as to require three road locomotives to 
handle a train which is easily handled by one of them between 
terminals. They are also to be used to push freight trains trom 
Cleveland to West Park, on the Toledo division. Further work 
for which they are adapted will appear in the new gravity or 
“hump” yards at Collinwood and Elkhart when these yards are 
completed. At present they will not be used in main line serv- 
ice on the Franklin division, but when steel cars of 100,000 Ibs. 
capacity are sufficiently numerous on that division to bring 
4,000 ton trains down to a reasonable length they will be put 
into regular road service, for which they are admirably 
adapted. This division handles coal to Ashtabula and ore 
toward the south to Youngstown. 

These locomotives were built at the Brooks Works of the 
American Locomotive Company. They are specially interest- 
ing because of the attention which was given to the details, and 
for which credit is due Mr. H. H. Vaughan, assistant superin- 
tendent of motive power of the road, and also to the builders. 
These are the first locomotives having 6-in. frames throughout. 
This, however, is but one feature of the frame system which 
will be brought out in the presentation of some of the details 
of construction in our next issue. Considering the fact that the 
designer was required to work within positive limits of weight, 
height and width, and that the engines are to work in excep- 
tionally severe service, this production is a remarkable one. 

These engines have cylinders, 23x30 in., drivers 57 in. 
diameter and weigh in working order 235,400 Ibs., 207,000 of 
which is on the drivers. The boiler is a radial stayed wagon 
top with wide firebox, 109 in. long by 74 in. wide, the dia- 
meter at the front end of the boiler 80 in. and diameter at 
largest course 87% in., and is provided with 460 tubes, 2 in. 
diameter by 15 ft. 6 in., long spaced with 15-16 in. bridges. 
The water space in the throat sheet leg especially is made 
very wide so as to provide ample means for circulation, the 
feature in the design of this boiler being not so much to pro- 
vide an abnormal amount of heating surface as to furnish a 
sufficient amount properly arranged so as to give ample means 
for circulation and thus secure greater efficiency. One of the 
features in the design of this boiler is the use of very large 
radius in the upper corners of the flue sheet and door sheet. 

The frames are of cast steel, made solid throughout without 


2—8—0 TYPE. 





splices; the front end consisting of a combination casting 
furming a bed plate for the cylinders and engine truck spindle 
guide and frame bumper bracket all in one piece, this being 
securely bolted between the frames and to the cylinders; the 
frames being 6 in. wide throughout, but being only finished 
on such portions as absolutely required on the frame and the 
unfinished portions being made narrower, so as to permit of 
continuous finish. The frames are braced together at inter- 
vals throughout their length by heavy steel castings, the for- 
ward one of which at the rear of the front pedestal being ar- 
ranged vertically so as to absorb any thrust or twisting 
strains. 

The iink motion is of the central direct type with double 
hangers, the transmission bar being coupled to an inverted 
rocker, attached to the guide yoke, the rocker having external 
bearings. The engine truck is of new design and will be illus- 
trated in detail. It consists of a cast steel frame with coil 
springs on top of the boxes, thus dispensing with the usual 
equalizers and side springs, and enabling the frame to be 
made much lower and provide more clearance for the engine 
frame. The swing beam is also of new design, providing for 
long three-point suspension hangers on either side of the axle 
thus insuring ample motion to the truck, without too great 
resistance. The dry pipe is 9 in. diameter, and is pro 
vided with an improved top opening throttle of ample capacity. 
The smoke box arrangement is somewhat peculiar, consisting 
of a solid horizontal partition below the tee head, the smoke 
stack being extended down through the arch and bolted 
solid to this horizontal diaphragm, the usual smoke box ar- 
rangement being provided for underneath this diaphragm. 
This arrangement enables the use of a fairly long stack with- 
out having the bottom extend below the solid surface of the 
smoke box. 


The cab is of steel proportioned to suit the other dimen- 
sions of the engine, and having the front doors set on an 
angle opening inwards in order to provide sufficient opening 
with the extremely wide firebox used. Brake reservoirs are 
located underneath the forward running boards on either 
side. The feed water is supplied through two No. 11 non- 
lifting injectors, it being impracticable to apply two lifting 
injectors and provide suitable room in the cab. The water 
from the injectors is delivered through a special tee fitting 
attached to the bottom of the boiler waist at the front end, 
this being provided with a horizontal discharge elbow facing 
towards the firebox, the delivery of feed water thus being ar- 
ranged as nearly as practicable in the line of proper circulation, 
furthermore, the cooler feed water from the injectors has a 
tendency to keep down the temperature of the firebox flue 
sheet and the back end of the flues ,especially when the en- 
gine is working hard. The back end of the frames is dropped 
down so as to bring the line of draught as nearly as practic- 
able in line with the centers of the axles; the tender frame 
also is made extremely low for a tender of this size, thus keep- 
ing down the center of gravity of the large tank used as well 
as keeping the center of the draught at the rear end inside the 
line of the frame, instead of below as is usually the case. 
In order to accomplish this a special design of frame as 
illustrated on the drawings together with special design of 
tender truck having low cast steel bolster is used. There are 
many features of design differing somewhat from other heavy 
engines, one of the most noticeable being that notwithstanding 
the enormous size and proportions of the engine, yet all parts 
are as readily accessible for inspection, repairs or renewals as 
upon engines of half the weight, whilst the cab is fully as 
roomy, and the arrangements just as convenient as upon 
smaller engines. 

In describing the details of the design next month attention 
will be directed to many interesting features, among which are: 
13-in. piston valves with internal admission, English links, a 
new construction of rockers and rocker boxes, the Player 4- 
chamber exhaust pipe, unusually careful frame construction 
and bracing and an excellent new ash pan construction. The 
accompanying tables present the ratios and principal dimen- 
sions of these locomotives, 
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SHOWING FORM OF FIREBOX, 
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FREIGHT LOCOMOTIVE—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


LAKE SHORE AND MICHIGAN SOUTHERN Ry, 
2—8—0 FREIGHT LOCOMOTIVES. 
RATIOS, 


Heating surface to cylinder volume..............00. oesion a are 
Zrective weiekt to heating surface... ..cscccvcccsecoceese = §238 
TERGtsTD WEIEet CO ACLIVS GEOR. o.. ccccscvcceccsesvscse = 4.37 
TEACtIVe STOTE tO hentimnes SULTACe. ..... cc cccvccccecccccece = 2356 
Tractive effort + dia. of drivers to heating surface......... = 681.3 
feeetene Surcace to tractive Gort... ..scccccccecvsvevesee = 8.4% 
Total weight to heating BUrface. .....cccccccccccececcerver = 69.48 
GENERAL DIMENSIONS. 
yt pea ee Le ee ee ee 4 ft. 81% in. 
ee eee eke ki sis calle Sac wee we Nw wae e Bituminous Coal. 
CIN iy eens 6 nw ch Ow eh ie cw 235,400 Ibs. 
Re ee ere oe ee 207,000 Ibs. 
Weight Engine and Tender in working order..............- 386, 400 lbs. 
ee So Ne aha ok oes ee ba ww ales oab eA 17 ft. 3 in 
i ao s'd Kisia le lakes boii Bia Se Sw. eo woe e SARIS 17 ft. 3 in 
Oe OO en ne a areas 26 ft. 5 in 
Wheel Base, Total, Engine and Tender..........eceeeevees 57 ft. 10 in 
CYLINDERS. 
NS ads eG a RONEN Oo.8 Oh Sea a Me OM eee eO ate 23 in 
i te cd eke bb a RO OOS aa DOCS ONE ERDOS SS EON 30 in 
SEP ROULRE BERORRONS OF PIMLON...cccvcvvcceseseesoesrvvesevessene 7 in 
eg Oe eee ee een a ae ee ey 4% in 
ee re NE. soko o's 0b Wwe Obs 0600s 400060 OHO ED Uz 
OO SO er ae ae 29% in X 2 in. 
ee ei eee 65 sq. 
i oa a webb e Gah ent eae eens asnnen sae hee eSRe 4 ~ 
VALVES. 
RN os alata aid Wie ae Sik O56 O PEATE SO 0.0 0d 606.9 0S. S SIO Piston. 
IE SE WRU UB S66 oh.05 0.6.00 0 0:0: t 0s 600) 68% 06 OOS 5 7-16 in. 
RIED SEO on he 16 14 ra 4 Ot 810 19.699 0.00 9 94066.009 b000 0b e Or 1 in 
Ss ee SM Ok ED MEATS. 4 oe 0 0.0.0.0 6 00. 0:05 000 0 00650 6008 €0 OD 1-16 in. 
Se OF WRITS Bie PACKING. 26s ccc cccccccccvesrvscrvsvepsases U. 
WHEELS, ETC. 

Co Seer eer eee ree eer E ee 
Diam. of Driving Wheels outside of Tire.........ecerevecevees 57 in. 
Mat’l of Driving Wheel, Centers.........cccccccccccvcvece Cast Steel 
SS) Ly Aer rrr eee Cree R EE Eee Y% in. 
SINE EDIE) MURIRIU RIS. ois co nos v0 66:0 16» wan ore 0.4 091010 90's. olelwre Cast Steel 


Diam. and Length of Driving Journals.......... 9% X 10 in. dia. X 12. 
Diam. and Length of Main Crank Pin Journals........ 7% in. dia. X 7. 
Diam. and Length of Side Rod Crank Pin Journals....8%4 in. dia. X 5%. 


ne ey fh OE PEL Ce re rn re: 6 in. dia. X 12. 
Diam. of Engine LW 9 55:63.58 6 04S SANS es hwnd’ Dees 33% in 
BOILER. 

Style eee Radial Stayed Extended Wagon Top. 
vee pe ads Se | OE ee ee ee et he Pr ere ree 80 in. 
bo oe WR eR re ee eee 200 Ibs. 

Thickness of plates in barrel and outside of fire box, 

; 13-16, %, 15-16, %, 9-16, % in. 
een TMD a's Sdchre Sa gisieiele.edie SD Ed eb UEa Rae ewe Veile sees 109 in. 
ee I ola A ca apg. 0 aw NS) OKA Sa ata Raa Pee aw BOS oleae a 74 in. 
Ware Dek, Gepeh, FPreet... oo. scccees Cte hy Ns oo eRe Seu 69% in. 
Fire Box plates, thickness, sides, 

, 3% in. back, % in. crown, % in. tube sheet, 5% in. 
Fire Box, Water Space...... front, 4% in., sides, 4% in., back, ‘4 in. 
eh Se 8 ee eee re rere 1 in. 
Fire Box. SENS 6 56 <8 se 44. dw NS EO hale Ne aeee Sa SoS aeee™ 1 in. 
eh: RUD GRIN OUONED 5 ui a oa wae we 0 66 0664 OREO OORT ROO Steel. 
Ce a Renee te aca ter weg areas rte ert een ere 460 
oe re ee oe eet ee re re ee re ee re eT 2 in. 
Sn, eee CO DD GOON. 6s 0's-5..0'6 o vee cd's. s 60% buku eee 15—6% in. 
res enn ee) SI I a <a’ 6-6-0 6:8) 0 six o 6d os wwe a wees Four ¢ in. Tubes, 
Ne ee re eer a eee: 3,725 sq. ft. 
eg i arn re ee 29 sq. ft. 
SEGRE GTNNIE: GON ODOR © «.5n.5)s vo: 3.0ie os 05 54's cc ociee osisien 203 sq. ft. 
| eee ea ree 3 957 sq. ft. 
ce Ere Sr eee ee ee Te re ee rr 55 sq. ft 
ee SORT ET COR ETT Ce eT ee rer Rocking 
ee OE Se ee ee ee ee ery ee oe ers ey Hopper. 
EE arr e Pe ea eee er ee ee ee ee Single. 
NN IN ha ak nad anaes a6 E, OURS © RW aie OR 6% in. 
ee eee reece ee eee 20 X 24 in 
ge ee Pee TTC ee ere 15 ft 2% in. 
IOUS SERIIOE OF ob hikicceccscvceses Two No. 11 New Nathan Injectors. 

TENDER. 

_.. MEET UEEN ERT EELS TEE Ee Ce Bight-wheeled. 
ee: MEO eer ere ee ie ee 56,580 Ibs. 
i PPP TERETE TCO C TT Re ee 

I EN cg 5G Deas wa ews 6 hie eee eee See eee ae 33 in. 
eens: ce. OEE 5% odie bt a aldioweeeaewa 5% in. dia. X 10 in. 
rr ete ry rey eee re 18 ft. 0 in. 
NN NOD 55 nd bd 68S a & 2:6 G URS hw alee ees eeeia 18-in. Channel Steel. 
oe ry ee eee er ey ee eel 7,500 U. S. gallons. 
ee Serre rer Ter er te 16 tons. 








POWER TO DRIVE MACHINE TOOLS. 


To the Editor: 

It is by no means a rare thing to find in your journal some- 
thing that gives us food for thought. This time it is that 
cylinder borer of which you gave an account in the October 
number. It is said that he who causes two blades of grass 
to grow where but one grew before, is doing good work; but 
here some one has done more, they have caused about four 
cylinders to be bored where but one was bored before. The 
increase of output in this instance is somewhat remarkable. 
What particularly interests me is to know how much power 
is required to do the work mentioned? You state that a 5- 
h.p. motor ran rather warm. I believe it. A few figures show 
that with a cut % in. deep and a feed of 5-16 in., about 35 
cu. ins. of metal were removed per minute. Upon this basis, 
and upon the assumption that the machine requires but a 
small amount of power to run it light, and also assuming that 
the tools are kept in well-sharpened condition, I have esti- 
mated that about 9 h.p. are required. This is from an arbit- 
rary formula, which has held good in a few instances, but is 
not of universal application. Another formula would indicate 


that a power of 17.5 h.p. would be required for this work. 
From another authority we learn that 21.9 h.p. are needed. 
These figures show quite a variation, but here is another one 
which, when worked out seems to think that about 19.2 h.p. 
will answer, and upon reference to a well known pocket book, 
16.5 h.p. looks to be the proper thing. Four of these results 
are from published formule. Now who is guessing? 

There is truth somewhere in this problem, and we would 
like to find it, for if the operator can do twice the present 
amount of work, if given a larger motor, then how large 
should it be, 18 h.p. or 44h.p., and he should have it quickly to 
make up for lost time. Evidently the motor now in use is 
under rated. It would be of interest to have reliable read- 
ings that would show what is being done, and how close some 
of us are guessing. Another thought—with the reduction of 
time, has a high quality of work been retained? Are the 
cylinders true in diameter and of uniform size through the 
length of bore? Are they smooth and easy upon the piston? 
If so, then well and good, but if not, then perhaps it would be 
better to ease up a little on the time and improve the quality. 
Other thoughts have suggested themselves—but I fear that 
waste basket. M. EB. 








Vw 





Novemsre, 1903. AMERICAN ENGINEER AND RAILROAD JOURNAL. 419 








ACTION OF THE NEW TOOL STEELS. 


The new tool steels contain—in addition to iron and carbon 
—chronium, tungsten, and sometimes titanium and molybde- 
num, and Mr. Spuller’s view is that, in the point of the tool, 
the excessive heating causes a portion of the carbon to leave 
the iron and form high carbides of chromium and tungsten. 
These higher carbides exist in the form of needle-like crystals 
of intense hardness, which are embedded in the soft iron car- 
bide as in a matrix, and which form the real cutting portions 
of the tool. This view is supported by the fact that the points 
of these tools harden in use, and also by the form assumed by 
the tool points after heavy service; but it cannot be said to be 
absolutely proved, and the assumption that the formation of 
the crystals of chromium and tungsten carbides is due to the 
heating alone does not seem to satisfactorily explain the dif- 
ference which apparently exists between the point and the im- 
mediately adjacent portions of one of these tools. There is, 
however, another action going on which may, I think, exert 
an important influence, and that is the extremely intense 
pressure to which the point of such a tool must necessarily be 
subjected. Of course, this is merely a suggestion, but I think 
it not improbable that further research may show that intense 
pressure and heat in combination can produce an effect which 
would not result from heating alone. ; 

However this may be, the fact remains that we have in 
these new steels a series of materials which promise to revo- 
lutionize a very important percentage of our machine work, 
and to necessitate very material alterations in the propor- 
tions of our machine tools, involving very heavy outlay, if we 
wish to advance with the times. Now, these are facts pointing 
to the necessity for extensive research conducted in a thor- 
oughly systematic way. Of course, such an inquiry as this 
would involve considerable expenditure; but the interests in- 
volved are enormous, and it cannot be doubted that the results 
attained would not only be of great immediate value to both 
steel makers and steel users, but would also lead to important 
advances in the early future.—W. H. Maw, before the Institu- 
tion of Civil Engineers. 





FROM MR. FORNEY. 

Mr. M. N. Forney recently handed a clipping tc the editor 
of this journal without comment, but comments may be forth- 
coming. The clipping contained the following: 

“Edison abhors cigarettes. Recently one of his clerks 
dropped a package just outside the private office door. Next 
morning the offending box of cigarettes was found impaled 
with a nail, from which was suspended the following notice: 

“*A degenerate who is retrograding toward lower animal 
life has lost his packet.’ 

“There was no mistaking the familiar handwriting. It hung 
there all day. 

“Next morning the cigarettes were gone, but a big black 
plug of chewing tobacco was there instead. But not for very 
long. 

“Edison chews tobacco.” 


Mr. Howard Elliott has been elected president of the North- 
ern Pacific to succeed Mr. C. S. Meilen, who recently resigned 
to succeed Judge Hall as president of the New York, New 
Haven & Hartford. Mr. Elliott leaves the position of second 
vice-president of the Chicago, Burlington & Quincy. 





The Northern Railway of France has put into service a steel 
car having a capacity of 50 metric tons. This is the first large 
capacity car in France. It is of steel plate, of the Fox type, 
and constructed by M. P. Arbel, the licensee for this construc- 
tion in France. 





Professor Robert H. Thurston, Dean of Sibley College, Cor- 
nell University, died suddenly at his home in Ithaca Sunday 
night, October 25. 





THE VALUE OF TECHNICAL TRAINING. 


Commenting upon the field for the educated engineer in 
manufacturing establishments, Prof. J. J. Flather, of the 
University of Minnesota, made the following remarks before 
the North West Railway Club: 

“IT am reminded that a number of years ago there used to 
attend the Boston ‘Tech.’ a young man who got acquainted 
with an old manufacturer whom he met daily going to and 
from the school. This old gentleman, who had been in the 
manufacturing business for some forty years, was very much 
interested in my young friend and followed his career through 
college. When the young man graduated he went out to the 
factory and wanted to hire out as a mechanical engineer. He 
had just had his sheep-skin and felt very wise, as he un- 
doubtedly was. The old man said he had been in business for 
forty years; he had made money; was then making money; 
he had never needed a mechanical engineer; he didn’t see what 
the use of such a being was, and he had no use for his services. 
‘But,’ said the boy, ‘your valves aren’t working right; look 
at your exhaust and listen to it; your line shaft is out of line; 
there are lots of things here that need a mechanical engineer; 
you could make money.’ He said, ‘I am making money, I 
have been making money for forty years; I don’t need a 
mechanical engineer.’ Said the young man: ‘I don’t suppose 
you have any objection to my working for nothing. I would 
like to go to work and adjust things; I would like to overhaul 
your valves; I think I can show your firemen how to save 
coal; I think I can get yau better results. I am willing to 
make this proposition: I won’t ask any salary, and if I can save 
you anything just turn it over to me.’ Well, the old gentleman 
said that was fair enough, so met the proposition of the young 
man that he shoud have what he saved during the first year. 
The young man came down to the shop and began his work of 
overhauling and bricked up the fire-grate and made it a little 
smaller, and he gave the firemen some orders about firing and 
looked after the shafting and the pulleys, and the old man 
saw that his coal bill was not quite so great as it used to be 
and he gave the young man an allowance of the amount, and 
at the end of the first year the young man drew out $6,000, 
which had been saved in fuel and other expenses that had been 
expended previously. It is not necessary to say that at the 
end of the year the young man was engaged as mechanical 
engineer. He started in on the second year not at $6,000, but 
at $2,500 per year, and is now a partner in the firm.” 











A NOVEL METHOD OF PIPE THREADING, 





The method of pipe threading referred to is no doubt better 
“honored in the breach than in the observance’; however, it 
points a valuable moral, as will be seen. 

The reminiscence is related by a one-time superintendent of 
water service, the incident occurring some twenty-five years 
ago on a road entering Chicago. Receiving advice that the 
water pipe was leaking at an important water station, the 
superintendent of water service went at once to the scene, 
with such men and tools as he had with him. Arriving at the 
water station he found the 4-in. wrought-iron water pipe bro- 
ken squarely off, only 2 ft. of water in the tank, and no means 
of getting a piece of pipe from any shop cut to length and 
threaded inside of twenty-four hours. Unwilling to interrupt 
the water supply and determined not to acknowledge defeat 
until the last resource was tried, he cut a piece of pipe to 
length with cold chisels, chalked the unthreaded end, placed 
it in line end to end with a threaded old piece of the same 
size pipe, and with two-pointed tram, one point engaging in the 
thread of the old pipe, the other scribing on the chalked end 
of the blank pipe, he followed the thread with one point, 
always keeping the tram parallel with the axis of the pipe. 
The path of the right pitch thread was thus scribed by the 
tram point on the chalked surface of the blank end of pipe 
requiring thread. The spiral scribe mark thus made was 
nicked with chisels, deepened and made continuous, until at 
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the end of an hour and a half a good thread was cut, the job 
put up without a drop of leakage and without the interrup- 
tion of the water service. 

The above incident was modestly related on its own merits 
as an ingenious little mechanical makeshift, but it is of 
greater interest as symbolizing that high attribute of general- 
ship which shrinks not in the face of difficulties, but which 
with skillful use of the means at hand snatches victory from 
defeat :—Resourcefulness. 





RECORD-BREAKING TIME IN BORING DRIVER TIRES, 








A Borinc-MItL OperatoR WHO Keeps Four Men Busy 
HANDLING WORK. 





WEST ALBANY SHOPS.—NEW YORK CENTRAL. 





The letter appended below is a remarkable statement re- 
cently received relative to an astonishing boring-mill record 
that is being maintained in daily service at the New York Cen- 
tral shops at West Albany. We hope that this letter will re- 
ceive the careful attention of all our readers, as it is a striking 
example of the value of studying machine tools to obtain the 
utmost capacity. This statement is vouched for by Mr. C. H. 
Quereau, superintendent of the West Aibany shops. Can any 
of our readers show such a record as this?—EpITor. 


To the Editor: 

In view of your interest in the matter, I wish to submit the fol- 
lowing facts as to the boring of driving tires on an 84-in. boring 
mill. The figures which I furnish you are actual details of what I 
am doing every working day. 

It must be understood that to accomplish the following results 
several vital points must be strictly adhered to. 

In the first place, the operator must thoroughly understand his 
machine; he must know what speed to use to get the limit of work 
from his tools and at the same time keep within the limit of the 
working power of his machine, so as not to strip any gears, which 
is very easily done. 

This matter of gearing on the large modern boring mills is one 
which is attracting attention from all users of this class of machine. 
The driving gears should be more massive—the teeth should be 
heavier. This applies alike to the cone gears and to those which 
are underneath the table. This, in my opinion, is absolutely neces- 
sary in view of the increased output of these machines since the 
introduction of the new high-speed tool steels. Speed is not an abso- 
lutely necessary factor, as these machines will waste power in 
speed, when they need it to drive the heavy feeds which are used to 
do the work hereinafter stated. Also the worm and worm gear 
which operate the friction head on the ram should be made larger 
and heavier, as this is, in my opinion from personal experience, 
the weakest point about these machines. 

It is “up to” the manufacturer to build machines to suit the tools 
which are used to-day. The tool steel manufacturers are far ahead 
of the machine tool builders. When a worm or worm gear gives 
out (which is a common occurrence) it is necessary to take the 
whole carriage and ram down off the cross-rail, which is a very 
long and tedious operation, costing considerable time and expense. 
This could be entirely done away with if the designer would put 
two holes through the back of the rail casting, instead of half way 
through the casting, as at present. The hole should be twice the 
size of the gear—say, a 10-in. hole where a 5-in. gear is used, and 
so on in proportion. 

I will now give the time taken to bore the following sizes of tires: 

Thirty-nine-in. driving tires are put on the machine, set, bored 
and taken off in 24 minutes; 24 of these are bored in 9% hours. 

Firty-four-in. tires are put on, set, bored and removed in 23 
minutes, and occasionally better, as 25 of this size are bored in 9% 
hours. 

Fifty-in. tires are finished in the same time as 44-in. tires. 

Fifty-six-in. and 57-in. tires are bored, set and removed in 21 
and 22 minutes. We average 27 of this size in 9 hours. I have 
bored 23 of this size in 714 hours. 

Sixty-two-in. retaining-ring tires are set, bored, grooved on both 
sides and taken off the machine in 2% hours. 

Sixty-three-in. retaining-ring tires are set, bored, grooved on 
both sides and taken off in 2%4 hours. 

Sixty-eight-in., 7l-in. and 72-in. retaining-ring tires are set, 
bored, grooved on both sides and removed in 3% hours. 


These times are very often bettered, which decreases a little on 
the time of boring. 

To keep up this service the operator must have four or five help- 
ers. When I have finished a tire it is taken off by two helpers and 
another which is being held within 10 ft., by two others, is dropped 
on this one and hoisted on the machine. This keeps four men busy 
taking the finished work away and keeping rough work ready. The 
helpers come to my machine when the cut is almost through the 
tire, so in this way no time is lost. We have eight or ten rough 
tires standing along the wall within 100 ft. so that we have our 
stock close to us. The helpers roll these in from the stock of tires 
outside the shop in the interval between the removal of a finished 
tire and the boring of the following one. 

A shop using these modern machine tools should be very careful 
to keep plenty of helpers, as the increased output depends to no 
small degree on the help furnished to their skilled help. I manage 
to keep four men continually “on the jump” from 7 A. M. to 5 
P. M. Their time is constantly used, so that there is no loss from 
their services. This work is performed in machine shop No. 1, 
locomotive department, New York Central & Hudson River Rail- 
road, at West Albany, N. Y. 

Hoping that this will prove of interest to your readers, I respect- 
fully submit the same. ALBERT H. REESE, 

No. 19 North Lexington Avenue, 
Albany, N. Y. 


ENGINEER MAKES FIFTY DOLLARS A MINUTE. 











There is a little story connected with the record-breaking 
run of the Lowe special over the Sante Fe, Chicago to Los 
Angeles, in less than 53 hours, which is not generally known. 

It is related that Mr. Lowe offered the engineer who hauled 
the train from San Bernardino to Los Angeles—on the home- 
stretch of sixty miles—the sum of fifty dollars a minute for 
every minute gained over the schedule. Engineer Warboy 
turned the wheels at a fifty-second clip for each mile to Pasa- 
dena, hut had to slow down in the suburbs of Los Angeles. He 
pulled into La Grande station, Los Angeles, just sixty-two 
minutes after leaving San Bernardino, gaining nine minutes 
on the whirlwind schedule and thereby earning $450 extra pin 
money. 

The Sante Fe passenger department will soon publish a 
pamphlet giving full details of the swift flight of the Lowe 
special, which in several instances exceeded ninety miles an 
hour. An average of nearly 43 miles an hour was maintained, 
in the face of having to cross four high ranges of the Rockies, 
and with little previous selection of engines or crews. 








KNEW ALL BUT ONE THING. 


The professor of mechanics at an English college once gave 
a lecture upon the locomotive, and was particularly struck by 
the absorption of one juvenile listener. He spoke to the 
student after the lecture, and asked him: 

“Well, I suppose you understand all about the locomotive 
now?” 

“Yes,” was the reply, “all but one thing.” 

“And what is that?” said the professor kindly. 

“f can’t make out what makes the locomotive move without 
horses.” 











The Gold Car Heating and Lighting Company announce the fact 
of the decision of the Privy Council of England that the Gold 
steam hose coupler does not infringe on the Consolidated Car Heat- 
ing Company’s (Sewall) patent. This case was decided against 
the Consolidated Company in the Canadian courts and was appealed 
by them to the higher court of England, where the final decision 
was rendered in favor of the Gold Company. This long and ex- 
pensive litigation, therefore, has resulted in a victory for the Gold 
Company. 








Steam turbines have entered the field of marine propulsion 
with a vigor, which promises a revolution in this practice. 
Three new turbine steamers are now under construction for 
English Channel service and a new long distance ship of 18 
knots is building for service between Great Britain and New 
Zealand. If this ship is as successful as the earlier turbine 
steamers, it will be but a short step to the application of tur- 
bines to trans-Atlantic service, and this will settle the question 
of general adoption. 
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/ L, H. TURNER, SUPERINTENDENT OF MOTIVE POWER. 


NEW PASSENGER LOCOMOTIVES. PITTSBURG AND 
LAKE ERIE RAILROAD. y 


4—4—2 Typr. 


This road has received five passenger locomotives from the 
Schenectady Works of the American Locomotive Company, 
of which the general appearance is shown in the accompany- 
ing engraving. These engines are equipped with the Davis 
counterbalance and with Allen-American balanced slide 
valves. A notable feature is the very large tender, having 
a capacity of 8,400 gals. The water spaces around the firebox 
are unusually wide, being 414 and 5 ins. all around. There 
seems to be a tendency toward increasing the spaces for 
water around the firebox, which is a commendable improve- 


ment. Ratios and the leading dimensions are given in the 
following tables: 


Ratios. 
Heating surface to cylinder volume............... 2 ....0-. 3.11 
Tractive weight to heating surface................ Diueeeeee 32.64 
Tractive weight to tractive effort............0c000 Do icccccce 3.9 
Tractive effort to heating surface...........0c0000 SS cccccce 83.6 
Heating surface to Q9AtO GFOM. 06s ce ceekcccccance De ctccce’ 63.9 
Tractive effort x diameter drivers to heating surface =....... 602. 
Heating surface to tractive effOrt...c... cc cccc ccs Siccccces 11.9% 
Total WOigms to WORtING RUPERORS 6c ck cv ccic i wccccd Bisccaes 
General Dimensions 
Gauge O60 Gis CRRe Hl OR ROR EOS mess Chae ee een Ca eee atte 4 ft. 8% ins. 
Bg CCE OR Ta ee Pee rr Pe ey Bituminous coal 
Weems 20) WI GOUEN aGacensewudaceans. cece ates eneae 168,000 Ibs. 
Wee OU QUI, oe ca wodscen dew edad ww ek are uceed 96,000 Ibs. 
Weight engine and tender in working order.............. 313,000 on 
Wee CU MINED io coca n sacadeacnde od eee sc Weredtauiweuteans 7 ft. 
Wheel base, RES bi 4 uae Ca medd Tae VC e ce bee aa ee aes ft. 
Wee Ce WEN elec teas cance meaard sarwecuinwacictene eis 26 ft. 11 ins. 
Theel base, COCKE, Gmmime aml GOO. 6 6c cc cccwecsicver 56 ft. 11% ins. 
Cylinders 
IRIU: GE- MO 5.2i fieawcn ce cannon udeleevecasawadscs 20 ins. 
a Te rer erat pe re ee ee 26 ins. 
ee Pre rrr ee 5 ins. 
DR, Gr UIE NE Kb 06 6c. dedeecebneenedeen weeedaae’ 3 ins. 
eee Or Se ME x bte i ceutcuwewadedncdwdee meas dues 18 x1 ins. 
oe TT eee rT eer ery rr ee 18 x 3 ins. 
Ste GE WE Has k casebebee dactubies ead ake Gees wukee wen ee 1% ins. 
Valves 

AG OE Ge WENO hcl Sk cua teadscceveaes C¢ebevecee es Allen American 
Gremeens. CRNGGE. GE GEO WREWGIs oo 6 ode c tin wsd cua ds. Cewaeewun 6 _ 


CUCRIE Bi Ge re SE bh boca cic cc au cuebandcndadienne wade % i 
Lead of valvesin tull gear. Line and line ford. %-in. lead at 6-in. cut- ‘oft 
Wheels, Etc. 

Diameter of driving wheels outside of tire.............-.2005. 72 ins. 
DRC OE GE oo kia dan Saw bebo ds vc want bei Ciceedas were 3 ins. 
Diameter and length of driving journals....9%4 ins. diameter x 12 ins. 
Diameter an@ length of main crankpin journals, 
Main side, 7 x 4% ins., 6 ins. diameter x 6% ins. 
Diameter and length of side-rod crankpin journals, 
Front, ‘A ins. diameter x 4 ins. 


Engine Greet, SOUND. 6cocccic ccc civiccccases 6 ins. diameter x 12 ins. 

Diameter of engine truck wheels .......ccccccccccccceccccs 33 ins. 

‘ Boiler. 

ra | Re Te Ce TT PEE CT Cee TOT er oT Dawe Straight 
Cas GY OE Gee GON 6 cc Sn ccs ctccdpenhedocenen mee 68% ins. 

v Para rire rere ree eee 200 Ibs. 


Thickness of plates in barrel and outside of firebox. .11-16, 4% = A ban 
FP ircwadh; Gi SED cd Gens dus deeds Gs aaneeeeeedse ocean 
F “ebox, WED éGaeekdeceek's des 4éOs Segeaes amen Cheeni és % - 
Fire: Gee i oie absences wadatawe Front, 76% ins.; back, 62% ins. 
F'vebox plates, thickness : 

Sides, % in. ; back, % in.; crown, 7-16 in.; tube sheet, % in. 
Firebox, water space 

4% and 5 ins. front, 4%4 and 5 ins. sides, 4% and 5 ins. back 


Fircbhed, Gag Gs 640.004 dbedascigeeaen Radial, 1% ins. diameter 
F “ebox, staybolts ..........e.eeeees Ulster spec. iron, 1 in. diameter 
Tubéd, Qe bo. ib ¢-cae anda ae dk sce deodua eu ae oie nebo eaten 
Tubed, MEE sv ohcw < ckacdiecdseedss <avéapudasled bused’ 2 ins. 
Tubes, length over tube sheets....... pbé eeewteckeuwenecs ener 16 ft. 
F ebrick, DURUONE OE: ovo: 6.6 ccs ceded éngetvnddsdenede dus 8-in. tubes 
Heating surface, Rear er rerr rrr ry. 2,750.2 sq. ft. 
iting surface, water tubes mae ead owcécaend coded tae Wns “S sq. ft. 
He: ating surface, firebox ...... rTryrT Trey sq. ft. 
Heating surface, WEE vi cites i cided Kesin casio demas Ghee 6 “pease 7. ft. 





/ NEW PASSENGER LOCOMOTIVE.—PITTSBURGH & LAKE ERIE RAILROAD 4-4-2 TYPE. 


AMERICAN LOCOMOTIVE CO., SCHENECTADY WORKS, BUILDERS. 


GI I a o's'ec ba sar dicccewcders.deuseaeeeeeseen 46.27 sq. ft. 
Exhaust nozzles ........ at ihe Gade ae wed 4%, 5 and 5% ins. diameter 
Guneieatach, tmaide Clameter ... os cccccccccccvcdecccccncadenen 16 ins. 
OE OT eee 14 ft. 9% ins. 
Tender 
GRGT: oc cacctndiccccccccecccsccrccecteccinetcecssecene U_ level top 
WE OS in cent nncceccatencedean aeuens anu aeee 53,400 Ibs. 
WROG, TE oe 6 cvccccescccccccecccdvenedacueemee eee Mantua 8 
WRIGUE, GI 6 bc ccc vdcctccccccdccwcsusngecesevs ues sane 36 ins. 
Journals, diameter and length............-.- 5% ins. diameter x 10 ins. 
WE INOS obo ei dccenncssegucccens Kawasiaadueteus .19 ft. 5 ins. 
Wee GI ee da decdcd cccccevccanges wan ananae 8, 400 U. 8. gals. 
Geer GUM & o.0- oo. Kee hdd dene cqcdéecewwedaseuaeeneneeeas 10 tons 








BOOKS. 


Earthwork and Its Cost. By Hulbert Powers Gillette. 234 pages. 
™ngineering News Publishing Company, 220 Broadway, New 
York. 1903. Price $2. 


This book of 234 pages takes up, with considerable care, the 
<“bject specified by the title. The table of contents well indicates 
its scope: Earth shrinkage, earth classification, cost of loosening 
onl shoveling, cost of dumping, spreading and. rolling, are the 
vbjects of several chapters. The separation of cost into its ele- 
ments is not new, but the subject is covered much more completely 
here than in any former single publication at least. The subjects 
cf costs by wheelbarrows and carts, by wagons, by elevating graders 
and by cars cover good ground, not occupied, apparently, by any 
previous work of this character. Trenching for pipe laying and 
sewer construction are touched upon, as are also the cost of hy- 
draulic excavation and of dredging, together with a chapter in 
miscellaneous cost data. In the appendix there are what are prac- 
tically short chapters on earthwork computation, and on overhaul 
diagrams, together with other matters of smaller scope. A very 
large amount of work has been done in compiling this information 
and in its arrangement. It is doubtless true that many contractors 
do not estimate the items of work in sufficient detail, and it goes 
without saying that many engineers are inefficient in estimating 
cost. The author, on the other hand, seems a trifle pessimistic and 
polemic in his views and treatment of affairs in this direction; 
many engineers are in the habit of separating the items of cost of 
construction in far greater detail than is indicated in this treatise. 
It is easy to criticise anything, this book included, but it never- 
theless is a desirable contribution to engineering literature, and 
should prove of value to almost any engineer dealing with con- 
struction problems. i [ 








Swing Bridges. By “Loidis.” Railway Series of Text Books and 
Manuals by Railway Men for Railway Men. Published by 
the Railway Engineer, 3 Ludgate Circus Buildings, E. 
London, England. Price, 5 shillings. 


This little book, which is No. 3 of the Railway Series of Text 
Books and Manuals by Railway Men for Railway Men, treats of 
plate girder swing bridges of short spans and gives the computa- 
tions actually made in the design of several existing structures of 
this type. It also includes a detailed description of the methods 
used in operating a number of such bridges, and several modes of 
computing moments and shears in continuous girders are discussed 
in the appendices. The author has economized space so thoroughly, 
however, that it is difficult to follow all his steps; for example, 
included in the computations are several complicated diagrams, but 
what they represent is left to the imagination. Except for this 
defect the book is well written, and on the whole is worthy of 
being placed in the library of bridge engineers. 
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MOTOR-DRIVEN MACHINE TOOLS. 





INTERESTING APPLICATIONS OF ELECTRIC DRIVING TO MILLING 
MACHINES. 





In no class of machine tools does the application of individual 
electric driving contribute more to efficient and economical 
- operation than in the case of the milling machine. The nature 
of the service usually imposed upon the milling machine is so 
widely variable and embraces such a large range of spindle 
and feeding mechanism, that it is absolutely impossible to in- 
telligently provide for them beforehand; but in driving with 
variable-speed motors, in connection with properly selected 
gearing changes, large speed ranges are made possible with 
which to obtain to the fullest extent the benefits of modern 
machine processes and the new high-speed tool steels. Indi- 
vidual driving is rapidly coming into favor for use upon mill- 
ing machines, for reason of the many advantages to be gained 














FIG. 1.—VARIABLE-SPEED DRIVE FOR A UNIVERSAL MILLING MA- 
CHINE, ALL PARTS ENCLOSED—CINCINNATI MILLING MA- 
CHINE COMPANY—CROCKER-WHEELER MOTOR. 


thereby, as may be observed from the interesting examples of 
motor-driving applied to milling machines of some of the 
foremost and most progressive builders, as illustrated below. 

Fig. 1 illustrates a very compact and commendable arrange- 
ment of individual electric driving that has recently been ap- 
plied to the well-known geared-feed milling machine built by 
the Cincinnati Milling Machine Company, Cincinnati, O., in 
which a variable-speed form of motor has been used. The drive 
is furnished by a 714-h.p. semi-enclosed direct-current motor, 
built by the Crocker-Wheeler Company, Ampere, N. J., which 
operates for its speed control upon the 4-wire multiple-voltage 
system. The speed changes are obtained by means of a 12- 
point Crocker-Wheeler multiple-voltage controller, which gives 
six speeds by fundamental voltages and six by resistances, 
making 12 speeds available in all. 

The location of the motor directly over the machine is the 


most desirable, as it allows the drive for the spindle to be ap- 


plied to the best advantage—that is between the bearings, 


without increasing the floor space occupied by the machine. 
A Morse rocker-joint silent chain is used for the drive instead 


_of a belt, the short distance between centres of the motor shaft 


and tool spindle making a belt connection almost prohibitive 
on account of the excessive tension required producing needless 
waste of power in friction. In its operation the chain is noise- 
less and positive, and the pull exerted between the shaft and 
spindle is only that necessary to transmit the power. The 
sprockets and chain are entirely enclosed in a light, removable 
cast-iron casing which protects the chain and sprockets from 
chips and dirt, prevents the throwing of oil at high speeds and 
prevents injury to the operator. 

This tool, having been built for taking heavy cuts in iron, is 


‘of substantial proportions and required a 74%4-h.p. motor. It 


is provided with a powerful and positive feed-changing mechan- 
ism covering an exceptionally wide range, the gear combina- 
tions of which may be instantly changed without stopping the 
machine. There are 16 feeding speeds, all of which are plain- 
ly indicated by raised figures immediately over the feed lever. 

















FIG. 2.—CONSTANT-SPEED DRIVE FOR A UNIVERSAL MILLING MA- 
CHINE USING CHANGE GEARS FOR SPEED CHANGES—-BROWN 
& SHARPE MFG. CO.—GENERAL ELECTRIC MOTOR. 


The table has a 34-inch automatic longitudinal movement and 
a 9-inch cross and 20-inch vertical hand-operated movement; 
36 driving speeds are available, by means of the double back- 
gear arrangement. There is a 4 to 1 speed reduction with the 
direct-drive, while with the back-gear in action a 12 to 1 or a 
28 to 1 reduction is available. The highest possible speed of 
the spindle is 278 revolutions per minute and the lowest 14. 
The height to the top of the motor is 85 ins. and the floor 
space required by the machine is 77 ins., back to front, and 
106 ins., left to right, to allow the full extent of the longitudinal 
feed. The hand wheel shown on the extension of the motor 
shaft beyond the chain casing, is provided in order that, with 
the current cut off, the motor may be rotated by hand suffi- 
ciently to permit the teeth to intermesh when changing the 
back-gear combinations. It will be noticed that the web of 
the wheel is made solid to eliminate the chance of catching the 
fingers of any one working about the motor while it is running. 
This same element of precaution to protect the workman will 
be recognized as an excellent feature that is extended to the 
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entire machine, all gears and moving parts being carefully en- 
closed. 

The arrangement of driving illustrated in Fig. 2 is an ex- 
ceedingly interesting application on account of its compactness, 
as well as neatness and ease of handling. The milling machine 
shown in this case is the No. 3 universal milling machine, built 
by the Brown & Sharpe Manufacturing Company, Providence, 
R. I., one of which was equipped as shown for use in the ma- 
chine shops at the Mare Island Navy Yard. The drive is from 
a 2-h.p. alternating-current 3-phase induction motor, built by 
the General Electric Company, to operate upon a voltage of 
220-volts at a speed of 1,800-rev. per min. Particular attention 
should be given the neat arrangement of the motor supporting 
plate; the necessity of casting a projection upon the base of the 
milling machine has here been obviated by the use of a sep- 
arate bed-plate for the motor, which is merely lapped over and 
bolted to the base of the machine; this greatly cheapens the 
cost of the motor attachment to the machine, as such a motor 
arrangement is thus applicable to any milling machine by 
merely bolting on a motor bed-plate. i 

The spindle is driven from the motor by a silent driving 


. 
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FIG. 


3.—CONSTANT-SPEED DRIVE BECKER-BRAINARD UNIVERSAL 
MILLING MACHINE WITH CONE PULLEYS-——-STURTEVANT MOTORS. 


chain, in the gear case shown, and then through change gear- 
ing to another chain running on a sprocket directly on the 
spindle of the machine. The change gearing device in the base 
of the machine for varying spindle speeds is unusually simple 
and efficient. The changes are made by the simple adjustment 
of the lever and a sliding knob shown on the plate at bottom 
of machine. To obtain any required spindle speed the lever 
is first unlatched and dropped down as far as it will go; the 
sliding knob is then moved along until it is over the column in 
the speed plate containing the required speed. The lever is 
then unlatched and moved up as far as it will go, when the 
latch will drop into the proper hole and the gearing is properly 
meshed for the speed. One great advantage of this form of 


construction is that it enables the use of any standard con-- 
stant-speed motor, by the use of which the full capacity of the 
motor is at all times available. The feeding mechanism is 
driven directly from the main spindle by a chain and sprocket 
wheels, as is clearly shown in the engraving, Fig. 2. 

Fig. 3 presents a view of an interesting constant-speed drive 
for this type of machinery. This tool is the No. 2 new model 
of universal milling machine, built by the Becker-Brainard 
Milling Machine Co., one of which was thus arranged for the 
U. S. Government for use on shipboard. The motor used is a 
Sturtevant variable-speed motor, and is mounted upon an ex- 
tension bed-plate, to which the milling machine is bolted. The 
drive is in this case by belt to a small counter-shaft, which is 
mounted above the machine’s column by brackets, as shown. 
This counter-shaft carries a cone pulley to correspond with the 
spindle cone. Six changes of speed are available from the 
motor, so that, with the 4 cone changes and the back gear, 48 
spindle speeds are afforded. 

This milling machine is the new model with positive geared- 
‘feeds, which has only recently been developed by the Becker- 
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FIG. 4.—CONSTANT-SPEED DRIVE HENDY-NORTON UNIVERSAL MILLING 
MACHINE WIC —H BOTH CHANGE GEARS AND CONE PULLEYS 
NORTHERN ELECTRIC MOTOR. 


Brainard Company. The gear combinations in the feed box 
permit of 20 changes of feeding speed for each spindle speed, 
which, by virtue of the easiness of changing, enables this ma- 
chine to meet every possible demand for universal milling 
work. 

A noticeable feature of this motor application is the arrange- 
ment of the wiring. The main switch and starting box are 
safely mounted upon the rear of the column out of the way 
of harm and yet within easy reach at all times. The wires are 
carried down to the motor in an iron pipe conduit for safe- 
guard—this is a point too often overlooked. This arrange 
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ment merits careful consideration for the many commendable 
features. 

The motor drive upon the milling machine illustrated in 
Fig. 4 is probably unrivalled for compactness in the class of 
drives retaining the cone pulleys and belts. 
the No. 2 universal milling machine, built by the Hendey Ma- 
chine Company., Torrington, Conn., which is well known for 
the interesting Norton system of mounted gearing that has 
been applied to its feeds (as described on page 373 of our Octo- 
ber issue), as well as its many other labor-saving features. 
The motor used upon this miller (the No. 2), is a 1-h.p. en- 
closed direct-current motor, built by the Northern Electrical 
Manufacturing Company, Madison, Wis. For their larger size 
(the No. 3) miller, the Hendey Company apply a 2-h.p. motor 
for driving. 

Economy of floor space is secured in this drive by mounting 
the motor on a substantial bracket fastened directly to the solid 
housings of the milling machine. The armature shaft of the 
motor carries two rawhide pinions of different diameters mesh- 
ing into the two large gears on the back gear shaft, which car- 
ries the upper cone pulley. This gearing is properly propor- 
tioned to give the required speeds to the back-geared shaft, per- 
forming in full functions of 
the two-speed counter-shaft 


This machine is, 


in front of it; this permits a very wide range of table feeds to 
accommodate all classes of service. The crossrail is elevated 
and lowered by a 3--h.p. constant-speed direct-current motor 
located on the top of the uprights, as shown. All three of the 
motors used in this equipment are standard direct-current mo- 
tors, built by the General Electric Company, Schenectady, N. Y. 








HOW OLD IS THE DUTCH ENGINE? 


An English engine is 24 years old. The English engine is 
twice as old as the Dutch engine was when the English engine 
was as old as the Dutch engine is now. How old is the Dutch 
engine? ’ ; | 


























drive. 

The large gears run freely 
on their shaft and their inner 
surfaces are formed like 
friction pulleys, between 
which and keyed to but slid- 
ing on the shaft, is the fami- 
liar type of friction cluthch; 
this is thrust into connection 
with either gear as desired by 
the upper shipper rod run- 
ning through the hollow back- 
gear shaft, and operated by 
the lever shown at the front 
of the bracket. All the de- 
sired changes of speeds are 
thus transmitted to the 
spindle of the milling ma- 
chine, although still allowing 
the motor to run at a constant 
speed, maintaining at all 
times its maximum efficiency. 

The upper half of the brac- 
ket carrying the motor has 
a short vertical movement 
in its base, controlled by a cam shaft operated by the lever 
shown under the starting box. In order to shift the driving 
belt from one step of the cone to another the motor bracket 
is lowered by the cam shaft, thus relieving the tension on the 
belt, and after the belt is changed it is quickly tightened by 
the same means, and the bracket is locked in place. 

An interesting arrangement of driving is shown in Fig. 5, 
upon a milling machine of the horizontal or planer type. This 
tool is the No. 6 slab milling machine, built by Bement, Miles 
& Co., Philadelphia, Pa., which was recently equipped in this 
manner for the Altoona shops of the Pennsylvania Railroad. 
It is a large tool, having a distance between uprights of 37% 
ins. and a maximum distance of the spindle centre above the 
table of 30 ins.,and is intended for the heaviest classes of service. 

The drive is particularly interesting in that 3 motors are 
used, one for the spindle, one for the feeds and the third for 
elevating the crossrail. The main motor, operating the spindle 
drive, is a 25-h.p. direct-current motor, operating at variable- 
speeds by field control; this motor is not visible in the view, 
being located behind the tool. The table feed motor is a 5-h.p. 
direct-current machine, shown at the right, behind the gearing 
box. This motor operates at variable-speeds by field control, and 
also is assisted in varying the speeds by the gear box shown 





Fig. 5. 
MOTORS FOR SPINDLE, 








COMPLEX-DRIVE FOR A BEMENT-MILES SLAB MILLING MACHINE. 
TABLE FEEDS AND ELEVATING CROSS RAIL. 








WITH SEPARATE 
GENERAL ELECTRIC MOTORS. 


TESTS OF HOLLOW STAYBOLTS. 





Among a number of records of tests of hollow staybolts, made 
at the testing laboratories of McGill University, the following are 
selected as being a representative of the material, when tested in 
the solid and hollow form: 

M’GILL UNIVERSITY TESTING LABORATORIES, MONTREAL, CANADA. 

Report of results of tensile test of one specimen of solid staybolt 
iron from the Falls Hollow Staybolt Company, Cuyahoga Falls, 
Ohio, U. S. A. For Mr. John Livingstone, Montreal, Canada. 


SPECIMEN—SOLID. 
Dimensions 


Pee CEL ET OEE ee EEE CLOT CU Le 1 in. 
ee ne Sn SO 6. bar's. 6 Cia. nibte W 6ne OS'S OS eS w Ie ons 8Le.8 33,790 
eee Mire 8h Te, WOR OE: 8s ioc ci cce ce wcetsegdivnscseecs 50,150 
Per: Gant; Gr Gee TH BE BEES ck ck ccc cececiaies Throwers eure 29.25 
Pee Obmt. OF TOBMCTIOM GE DION 6 ok 6608 he re 6 ce ed eNacdrvcvoeen 56.44 
SPECIMEN—HOLLOW, 1 IN. x 3-16 IN. 
I EE SUI og ik wie aide 6 6.06.0 466s ie > 6 Oa tees 6 oases 1 in. 
Yield point im We. PSF GG. UM. wn cccvcsvcccccsveccvescscccse 27,520 
Ultimate strength in Ibs. per sq. im....... ccc cccecccccecvvens 48,420 
Per cent of elongation in 8 IMs... ...cccscceccccccecsccpecces 32.5 
Per cent. of reduction Of TOR ....cccccccccccdeccccsccvceses 53.7 








Mr. R. H. Soule has opened an office in the Astor Court Build- 
ing, 20 West 34th street, New York. His friends will all re- 
joice with us that he is restored to health and ready for active 
work again. He will continue his consulting engineering prac- 
tice, which he has not entirely dropped during his long illness. 
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A NEW DESIGN OF MOTOR DRIVING FOR A TRA- 


VERSE SHAPER. 





CINCINNATI SHAPER CoMPANY. 





The accompanying engraving illustrates a novel arrange 
ment of motor driving that has been applied to an 18-inch 
by 14-foot double-head traverse shaper, recently built by the 
Cincinnati Shaper Co., Cincinnati, O., for the new works of 
the Locomotive and Machine Co. of Montreal, Canada. An 
arrangement for independently driving each shaper head at 
any point upon the bed, with a movable bearing support for 
the two splined driving shafts, is used; which involves interest- 


ing and novel features. 3 


Two motors are used, as is usual upon traverse shapers of 
this type, one being used for the independent drive of each 
head. The motors are the new Westinghouse type-S variable- 
speed direct-current motors, operating upon the ordinary three- 
wire system, and are rated at a capacity of 3 and 6 h.p. with 
the two standard voltages of 115 and 230 volts, respectively. 
The drive is, in each case, direct through a large gearing re 
duction to the splined driving shaft at the rear of the bed, 
from which shaft the drive for the traversing shaper head is 
taken. In addition to the variations 





AMERICAN LOCOMOTIVES IN FOREIGN COUNTRIES 





That much of the criticism of American locomotives in for- 
eign countries has been ill considered and unfair has been 
apparent to those who are in position to know the facts. In 
the matter of repairs a report now comes to us through the 
remarks of Mr. F. H. Trevithick in a discussion before the 
Institution of Civil Engineers (England), which is gratifying. 
In his discussion of Mr. F. W. Webb’s paper on locomotive 


firebox stays Mr. Trevithick presented the following tabulated 
statement: 


Total 
Mileage Average 
Date to End of Total Mileage 
of Con- March, Stays Stays 
No. Maker. struction. 1902. Replaced. Replaced. 
Goods. 
el) hn ee ea oa 1898 2,068,143 *1 2,068,145 
Re PE ricacteewsd 1898 789,599 201 ,928 
15 Franco-Belge ... 1898 1,311,189 1,849 709 
15 Marcinelle ....... 1898-99 1,088,603 2,343 464 
a >” er 1899 625,380 3,111 201 
10 Haine St. Pierre... . 1899 611,416 3,405 179 
Passenger. 
59 es baci seas 1899 4,185,842 2,831 1,482 
52 France-Belge ..... 1890-95 14,074,623 4,592 3,065 


*(This solitary stay had to be replaced on account of defective 
thread in the plate, not for any defect in itself.) 


The boiler-pressure in the instances selected, with the excep- 





of speed furnished by the motor 
speed-control system, another run 
of speeds is provided for by the 
usual back gear attachment, which 
is located, as shown, alongside of 
the large gear wheel upon the end 
of the splined shaft. 

There are two of the splined driv- 
ing shafts, one for each shaper 
head and extending the entire 
length of the bed—this being to 
permit the heads to operate at any 
point along the length of the bed. 
A stationary middle bearing for the 
two driving shafts was, of course, 
prohibited, but a bearing was found 
necessary at the middle on account 
of the length of the shafts. This 
was provided for by a movable 
rest-bearing at the middle, as 
shown, which permits either saddle 
to pass it in either direction when 
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traversing past the middle. The 
operation of this mechanism is 
evident from the iillustration—as 
the saddle passes the middle it depresses, by means of a 
roller, a frame carrying the rest-bearing for the two shafts 
several inches so as to permit the saddle to pass. This frame 
is ordinarily held up to provide bearing for the shafts by the 
counterweight shown behind the motor. 

This tool is, in other respects, the standard traverse shaper 
of the Cincinnati Shaper Co., with independent feeds for each 
head operating with the saddle at any point upon the bed. 
Each saddle has a travel of 118 inches, giving a maximum 
distance between tools of 144 inches, and a minimum distance 
of 26 inches. The weight of the tool complete is 14,000 lbs. 








IMMENSE EXPENDITURES FOR IMPROVEMENTS. 





That the Harriman system has spent large sums of money 
in betterments is well known, but the following paragraph 
taken from a published interview with Mr. J. C. Stubbs, traffic 
director of the system is surprising. Mr. Stubbs said: 

“The aggregate expenditures of all the companies—more 
than $400,000,000—will be greatly increased by appropriations 
for work now under way, and is more than the total estimated 
expenditures for the completion of the Panama Canal. More 
than $104,000,000 has been spent within the last three years 
upon betterments, line changes and equipment for the aggregate 
Harriman railroad system.” 





INTERESTING ARRANGEMENT OF ELECTRICAL DRIVING FOR A DOUBLE-HEAD TRAVERSE SHAPER.— 


CINCINNATI SHAPER COMPANY. 


tion of the twenty Baldwin engines, was 140 lbs. per square 
inch. The Baldwin engines were worked at 160 lbs. per square 
inch. Of these engines, the sixty-four passenger and sixty 
of the goods engines were of English type and design, though 
constructed by different manufacturers (twenty-two being 
built by Neilson, sixty-seven by Franco-Belge, and thirty-five by 
three other Belgian firms), the remaining twenty were Ameri- 
can engines constructed by the Baldwin Co. to their own de- 
sign. The passenger engines, so far as the eye could judge 
were identical in design, but their boilers were also identical 
with those of the passenger engines, while forty-five goods 
engines were identical one with the other, and their boilers 
were also identical with those of the passenger and the fifteen 
goods engines, with the exception that the outside firebox shell 
was raised above the boiler barrel. The American boilers 
differed from the rest, especially as regarded the metal used, 
the plates and stays being made of mild steel in lieu of copper. 
The passenger engines and fifty of the goods engines had been 
stationed at the same depot (Boulac, Cairo), and had been used 
respectively on similar work. Of the remaining goods engines, 
ten had been stabled at Cabbary, Alexandria, and twenty 
(Americans) at Tantah. As would be seen from the foregoing 
table, the American engines had totalled 2,058,145 miles with 
one replaced stay, while the remaining goods engines had 
totalled 4,426,187 miles with 10,909 stays replaced, or one stay 
per 405 miles; the passenger engines had totalled 18,200,405 
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miles with 7,423 stays replaced, or one stay for 2,459 miles. 
A study of these records brought to light facts which merited 
the highest consideration, in order to find satisfactory reasons 
for results so widely different between the British and the 
American boiler, each typical in design and manufacture of 
the country of its origin. Very varied results in boilers con- 
structed to the same drawings, conditions and inspection, but 
by different manufacturers, had also been experienced. The 
excellent result of the Baldwin boiler must, he thought, be 
attributed to the fact that only one metal was used in con- 
structing its various parts; the coefficient of expansion and con- 
traction was obviated. Such remarkable results would, he 
thought, be a surprise to many, and would lead engineers to 
consider seriously the advisability of the use of one metal 
only in the construction of boilers. The cause of so varied a 
life of firebox stays in boilers in similar design, construction 
and inspection, and which apparently had been worked and 
attended to under similar conditions, must be sought for in 
the quality of the metal used. He could not account for it 
any other way. 





AN IMPROVED HEAVY-DUTY PLANER] FOR RAIL- 
ROAD WORK. 








CINCINNATI PLANER COMPANY. 





The planer illustrated in the accompanying engraving is the 
improved 48-in. planer that was recently placed upon the 
market to meet the demand from the railroad shops for a 
tool capable of withstanding the extremely heavy service im- 
posed by the heavy character of the work done there, as well 
as the use of the new high-speed tool steels. This tool has 
much to commend it for railroad shop work, and is meeting 
with approval for switch and frog work, as well as for general 
machining. 

The bed of this tool is made unusually deep, tied together 
at short intervals by extra heavy girths, and is bored to re- 
ceive the bushings for the various 


THE “FRONT END” QUESTION BEFORE THE TRAV- 
ELING ENGINEERS. 





In the discussion of the subject of locomotive draft appli- 
ances before the Traveling Engineers’ Association at its recent 
convention in Chicago, the usual variety of opinion as to the 
best arrangement was exhibited. Those who have followed the 
record of recent investigation of this subject in this journal 
are not surprised by the conclusion_reached by this association 
to the effect that it is not advisable at this time to attempt to 
make definite and positive recommendations. The traveling 
engineer is in closest touch with the difficulties connected with 
this problem, and the action of the association is commendable 
and pleasing to those who-are endeavoring to throw light on 
the proper way to overcome the difficulties. The association 
passed the following resolution, and this expression of a de- 
sire to assist in the work gives promise of valuable co-oper- 
ation: 

“Resolved, That we, the Traveling Engineers’ Association, 
recommended no special or definite front-end arrangement at 
this time, but do recommend that the facts developed by the 

























bearings. All the gearing and the 
rack are made of steel and are 
placed on the inside of the bed, so 
as to be thoroughly protected by 
the special covers from cuttings or 
dirt falling into same. The table 
is extra heavy, and is braced 
throughout by heavy ribs. Long 
steel gibs on each side prevent the 
table from lifting when extra heavy 
cuts are taken. 

The rail is very deep, and has 
an extra deep box brace on 
the back to give additional stiffness. The saddle has almost 
double the usual length of bearing on the rail, as may be seen 
in the illustration. The overhanging ledge on the back of the 
saddle is cast solid, and wear is taken up by the gib on the top 
and back, thus preventing the spring that might occur if this 
rear clamp were bolted on. The saddles are made right and 
left, so that the heads can be broiight very close together. The 
pulleys are made extra wide to transmit additional power and 
also prevent the necessity of keeping the belts unusually tight 
to perform their work. 

In addition to these special features, this tool has all of the 
prominent features of the planers made by this concern, such 
as the micrometer adjustment on the down feed screw, and the 
dirt-proof table, which prevents cuttings or dirt getting into 
the ways, yet allowing all holes to be drilled clear through the 
table. A safety locking device is also provided, which pre- 
vents the table from starting except at the will of the operator, 
and a combination friction feed mechanism which insures a 
steady feed at all times. 





A Swiss engineer, Mr. Thorman, has made a report upon the 
advisibility of equipping all of the railway lines of that 
country for electric traction. The increased cost of coal, during 
the past few years and availability of water power render this 
idea attractive. 








HEAVY 48 x 48-INCH PLANER FOR FROG, SWIT CH AND GENERAL RAILROAD SHOP WORK.— 


CINCINNATI PLANER COMPANY. , a 


Master Mechanics’ Association and by Professor Goss, of Pur- 
due University, be made our basis for future work and re- 
search; and further, we believe the greater part of the diffi- 
culties experienced in service are due more to lack of system 
in keeping the appliances adjusted so as to give the best 
results than to the mechanism itself.” 








To know what investments will pay and what will not in 
the matter of supplying facilities for rapid work at outlying 
or relatively small shops is sometimes a difficult question, 
and an important one. If shops are too small to justify the 
expense of traveling cranes the tendency is to get along with 
poor facilities, or none at all, for handling driving wheels. In 
our next issue will be shown a well designed drop pit which 
is now in use at the Sheridan, Wyo., shops of the Burlington 
& Missouri River Railroad. It illustrates a simple and rela- 
tively inexpensive method of handling this important work. 
This sort of equipment must necessarily bring good returns 
on the investment, particularly, as in this case, when the 
drop pit is so conveniently arranged with reference to the 
machine work on wheels. It is fully as necessary to plan for 
convenience in small plants as in large ones, and in this case 
we have an example which might with advantage be applied 
to many old shops which are now seriously inconvenienced by 
lack of facilities of this character. 


- -_——_— 
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. A. REMARKABLE LOCOMOTIVE BOILER EXPLOSION. 





In this interesting explosion every staybolt pulled through 
the crown sheet and not a single broken bolt was found. The 
superintendent of motive power of the road on which the acci- 
dent occurred described it as follows: 

“This engine, which was one of our wide firebox consolida- 
tion engines, had recently received a new firebox and had been 
running about a month. The engineer in charge was under 
toe influence of liquor at the time of the explosion and, as 
usual in such cases, he received no injury whatever. The 
escaping steam blew the fire out of the firebox door and the 
steam and fire burned the fireman quite badly. The nine rows 
of staybolts in the crown sheet were screwed through the 
sheet and a nut with a copper washer between the nut and 
the sheet on the fire side:--The sheet was so hot that the nuts 
were stripped off the bolts and the bolts pulled through the 
sheets. There was not a single bolt broken in the explosion, 
nor was there a broken bolt to be found in the firebox any- 
where. The sheet made a reverse curve before it separated 
after having been stripped off the bolts, and both edges of the 
sheets were drawn down to a knife blade edge, showing how 
hot the sheet must have been and the tenacity of the metal. 
The outer shell of the firebox on the engineer’s side was bulged 
at least 4 ins. at the center, and the strangest part of the whole 
explosion, in my mind, was the fact that directly over the 
crown of the firebox the outer shell was lapped. When these 











FROM A PHOTOGRAPH OF THE FIREBOX. 


engines were built it was necessary to use two sheets in form- 
ing the shell over the firebox; notwithstanding the single 
sheet was bulged on the right hand, or engineer’s side, at least 
4 ins. in the center, this double thickness was pulled down the 
center so that it was depressed at least 4 ins. This was the 
interesting part of the explosion, which I hoped could be shown 
on a photograph, but we could not make it show as it actually 
appeared.” 








ECONOMIZERS IN POWER STATIONS. 





Mr. Edwin B. Katte in a paper read last month before the 
New York Railroad Club, presented the subject of economizers 
in a new way. He selected conditions representing an extreme 
case which was not favorable to the use of this apparatus, but 
which represented actual conditions of a large power station 
having 19,200 boiler horse-power with a small average load, and 
from his assumptions showed that, considered as an invest- 
ment, a gain of only $200 per year would be had from the opera- 
tion of this apparatus. In summing up the conclusions of his 
discussion, the author stated the advantages to be had from 
economizers in this case to consist of a small saving in operat- 
ing expense, less wear and tear on boilers, due to higher feed- 
water temperature; a large storage of hot water to care for a 
sudden increase of load and the advantage to be gained be 
cause of the fact that a large proportion of the impurities in 
the water would be thrown down in the economizer in the form 
of soft mud and upon surfaces which were not subjected to 
high temperatures and could be easily cleaned. The disad- 


vantages of economizers were the additional complication of 
the plant by use of apparatus which might get out of order. 

The object of the author of the paper was to draw arguments 
and information from the manufacturers and users of econo 
mizers. As a result, four witnesses for the defense appeared 
with carefully considered replies in the form of papers. Two 
were by economizer manufacturers and two by users of large 
economizer units. At the end of the discussion theematter was 
left in very much the same condition as represented by Mr. 
Katte, that is—additional boilers might as well be used in 
plants having relatively small loads or flat load curves, but 
with heavy loads and high peaks the economizer is beneficial 
and offers an opportunity for a material saving. 

One of the replies, by Mr. A. H. Blackburn, is an admirable 
study of economizer arrangement, showing three different 
plans for meeting the conditions stated by Mr. Katte and pre- 
senting net returns of from 4.77 to 32.9 per cent. on the in- 
vestments, according to the arrangement of the economizer 
and the average load on the plant. This paper is too long to 
print in full, and it cannot be presented in abstract. 

The reply by Mr. R. D. Tomlinson recorded results of tests 
upon the economizer installation in the 74th street power 
house of the Manhattan Elevated in New York, and presented 
figures showing a net return of 30.5 per cent. on the initial 
outlay. This was an account of actual service. 

Another reply, from Mr. J. E. Moulthrop, of the Edison Elec- 
tric Illuminating Company, of Boston, together with the au- 
thor’s verbal discussion, indicated that his company does not 
feel sure whether or not it is advisable to install economizers 
in their new plant. The importance of simplicity of plant in 
cases of emergency was strongly presented. 

Taken as a whole this discussion brought out more valuable 
information with respect to this apparatus than has been col- 
lected before, although it did not decide the question implied 
by Mr. Katte in his paper. Those interested should procure - 
copies of the proceedings of the October meeting of the New 
York Railroad Club, which will record the whole matter. 








A PLEA FOR LARGE FIREBOXES. 





In an admirable paper read last month before the ‘Western 
Railway Club, Mr. T. S. Reilly, associate editor, Railway and 
Engineering Review, called attention to the fact that while lo 
comotive boilers have greatly increased in size, as to heating 
surface and grate area, the proportion of firebox to total heat- 
ing surface had not been maintained. This is urged as an 

_important subject for attention by those who are troubled by 

firebox leakages and failures. Mr. Reilly presents an exceed- 
ingly important suggestion to the effect that fireboxes should 
be larger. How to make them larger is beyond the scope of 
the paper. In 1897 the Master Mechanics’ Association recom- 
mended that the firebox heating surface should be at least 
10 per cent. of the total heating surface. With the increase in 
heating surface and grate area in proportion of 5 per cent. is 
not now uncommon, and there can be no doubt that boiler 
troubles have increased since this movement began. 

Combustion chambers have had a bad name in the past. On 
some accounts they are not, and perhaps never will be, strictly 
satisfactory, but it may be found that a return to this construc- 
tion will be necessary. At least they will undoubtedly give less 
trouble than flue sheets do now. Why would it not be a good 
idea to experiment with combustion chambers in conical boilers 
with plenty of water space below and beside the combustion 
chambers? This may prove to be the way out of the present 
difficulty. One inch bridges between tubes, six inches of space 
between the boiler shell and the outside tubes, a conical boiler 
and a combustion chamber, constitutes a combination which is 
well worth trying in the present emergency. 








Mr. J. B. Musgrave, master car builder of the Great Northern 
Railway of Canada, has resigned. 
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A NEW TYPE OF LOCOMOTIVE LUBRICATOR. 





The Detroit Lubricator Co., of Detroit, Mich., have recently 
perfected and placed on the market a locomotive lubricator of 
new design for which many advantages are claimed. The 
manufacturers have endeavored to get back to first principles 
and furnish a safe and efficient device in a very simple form. 
The fact’that it has only about half as many parts as the regu- 
lar type of lubricators will appeal favorably to those who have 
to look after the cost of maintenance, and as glass discs about 





one inch thick are used for the sight feed feature all danger © 


from broken glasses is entirely removed. As it has but very 
few joints the liability to leakage is slight, and as the oil is 
delivered to the sight feed chamber from a point within the 
reservoir there can be no chilling of the oil in cold weather. 
This lubricator is known as the “Detroit No. 20.” The manu- 
facturers will be glad to send descriptive matter to all inter- 
ested. 








DEVELOPMENT OF BRILL TRUCKS. 





At the October meeting of the Engineers’ Club of Phila- 
delphia, Mr. W. H. Heulings, Jr., read a paper on the “Develop- 
ment of the Brill System of Trucks for Electric Motor Cars.” 

During the Centennial Exposition several types of steam 
motor cars were put in use on the streets of Philadelphia. 
Mr. John A. Brill saw at that time that if cars were to be 
self-propelled the motors would require a framework sepa- 
rate from that of the car body. The framework of the cars 
is required to be as light as possible and would therefore be 
unable to withstand the vibrations and strainings of the 
motors. Before 1887 some cars had been built with the motors 
set upon the front platform or hung from the body, but the 
racking and straining very quickly shook the cars to pieces. 
The truck was the starting point of the mechanical success of 
electric motor-driven street cars. Mr. Heulings traced the 
successive development of the Brill system of truck and stated 
that the right method of motor support was adopted for the 
first type of truck and that this method of support is now 
in universal use. In the earlier forms of truck the use of coil 
springs resulted in a bounding motion or oscillation of the 
car body. It was discovered that this oscillation was caused 
by a rythmic motion in the springs produced by the rail joints, 
and the difficulty was obviated by introducing, in connection 
wito the coils, slower acting elliptical springs. Later on the 
full elliptical springs were superseded by semi-eliptics, which 
were slower acting. The correct principle in all truck building 
is to have the frame support the car body as nearly as possible 
over the points where they are themselves supported. The 
use of longer car bodies necessitated pivotal trucks, and the 
maximum traction truck, consisting of a pair of ordinary size 
driving wheels and a pair of pony wheels, was devised. In 
this truck the weight is eccentrically distributed so that the 
large wheels carry nearly all of the load, the pony wheels 
bearing just enough to enable them to guide on the track. A 
large part of the paper was devoted to the manufacture of the 
solid forged side frames, and the lantern slides generally re 


ferred to this part of the subject. The completed frame is a 
very complicated forging. 

In the discussion which followed the paper it was stated 
that the large cars used in Philadelphia weigh about 32,000 Ibs., 
while the heaviest car manufactured at this time is used on 
interurban railways, such as those of Detroit, and weighs 
about 86,000 lbs. An interurban car with 36-in. diameter 
wheels and solid forged truck recently made 10 miles in 8 
minutes’ running. In answer to an inquiry, Mr. Heulings 
stated that they had found the best brake shoe to be one of 
soft gray iron with a piece of wrought iron let into the face. 








THE CORRINGTON AIR BRAKE. 





After a long period of development the Corrington Air 
Brake Company is ready with its combined automatic and 
straight-air apparatus. This system combines these two prin- 
ciples in such a way as to maintain each at all times wholly 
independent of the other, so that while operating one the other 
may be brought into action if desired. With this system a new 
consolidated engineer’s valve is substituted for the existing 
valve on the engine, and no change whatever is required in the 
car equipments. The new valve simply takes the place of the 
present engineer’s valve or combined automatic and straight 
air equipment now in use. 

The objects of this company are: to provide continuous 
control of either passenger or freight trains, to make easier 
and smoother stops with a minimum wear and tear on the 
equipment and with a minimum expenditure of air; to avoid 
the parting of trains and place in the hands of the engineer 
a combined valve whereby he may apply automatic brakes to 
the entire train and straight air on the engine, with the ap- 
paratus so arranged as to permit him to release the automatic 
brakes on the train and retain straight air on the engine. In 
double heading the pumps and reservoirs of both engines are 
available. The engineer of the second engine may release and 
reapply his brakes independently of the leading engine, in 
case his tires are heating. Also the brakes may be controlled 
by the second engineer, permitting the engineer of the lead- 
ing engine to release his brakes in case of overheating. Fur- 
thermore, the brakes may be completely released on the first 
engine and on the train during the period of recharging the 
auxiliaries. These features are provided in the consolidated 
valve without sacrificing any function of the automatic brakes 
and the triples on the engine and tender are not needed. This 
system will be described and illustrated in this journal. 








SUIT WON BY JOHN A. BRILL. 





In the suit brought by John A. Brill against the North Jersey 
Street Railway Company in the Circuit Court of the United States 
for the District of New Jersey for an injunction to prevent the use 
of trucks built by the Peckham Motor Truck and Wheel Company, 
which, was claimed, infringe patents owned by Mr. Brill, a de- 
cision was handed down on August 28, fully sustaining the patents. 

The defense of the case was assumed and carried on throughout 
by the Peckham Company through its own counsel, Duell, McGrath 
& Warfield; Mr. Brill was represented by Francis Rawle, Edmond 
Wetmore and Joseph L. Levy. The patents involved were both 
dated June 27, 1899, which patents cover the system of spring- 
suspended and semi-elliptic spring equalizers of the Brill center- 
pivotal trucks, No. 27-G. The Peckham trucks in controversy were 
those known as No. 14-B-3 and No. 16. 

The case was tried before Judge Bradford, District Judge for the 
District of Delaware, to whom it was especially assigned. The 
argument lasted four days and the case was thoroughly fought out. 
The court fully sustained all the claims of both patents that were 
urged on behalf of the complainant, and awarded a perpetual in- 
junction enjoining the railway company from the use of the trucks 
and directing an account of profits to be taken. 








Mr. J. J. Flynn has been appointed master mechanic of the 
Louisville & Atlantic, with headquarters at Richmond, Ky., 
succeeding Mr. Louis Wellisch, resigned. 
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WESTINGHOUSE STEAM TURBINES FOR PENNSYL- 
VANIA RAILROAD. 


An order for three steam turbines of the largest size has 
recently been placed with the Westinghouse Machine Company, 
East Pittsburgh, Pa., by Westinghouse, Church, Kerr & Co., 
acting as engineers and constructors for the Pennsylvania 
Railroad in connection with the New York terminal equip- 
ment. These machines will form the initial installation in 
the new Long Island power house, on which construction is 
just beginning, and which will serve the traction in the tunnels 
for the Hudson and East Rivers and the New York terminal 
at Thirty-second street and Seventh avenue, and also such 
part of the Long Island Railroad system as is in process of 
conversion to electric traction. 

The turbines will be of the Westinghouse horizontal short 
barreled type, mounted upon a single bedplate, resulting in a 
particularly compact arrangement and great economy of floor 
space; they will have a capacity of approximately 7,400 elec- 
trical horse-power each, and will drive 5,500-kw., 3-phase, alter- 
nating current generators operating in parallel. Their over- 
load capacity will be over 11,000 horse-power, and each turbine 
will be provided with a by-pass automatically controlled by the 
governor to accommodate abnormal fluctuations in load. This 
will also permit operation at full load non-condensing. 

The turbine equipment will operate under conditions favor- 
able to the attainment of high economy, viz: 200 lbs. steam 
pressure at the throttle, 28-in. vacuum and 175 degs. F. super- 
heat. The generator will be direct connected to the turbine 
shaft through a flexible coupling, each section of the unit 
having two bearings of ample proportions, thus avoiding ex- 
cessive shaft stresses. The 3-phase winding will deliver cur- 
rent directly to the distribution system at 11,000 volts. no 
step-up transformers being employed. The machines will be 
separately excited and will carry full load continuously at 
100 per cent. to 80 per cent. power factor, with a rise in tem- 
perature of 35 degs. C., or 50 per cent. overload for two hours, 
with an increase in temperature rise of slightly over 50 per 
cent. Each turbo unit will thus be capable of delivering 8,250 
kw. for reasonable intervals and considerably in excess of this 
figure during momentary load fluctuations. 

The entire equipment will be delivered by July, 1904, one 
year from the date of contract. It is somewhat significant of 
the state of the turbine industry that eleven Westinghouse 
turbines of approximately the same size are under construc- 
tion for heavy electric railway service, both in this country 
and abroad. 











BOOKS AND PAMPHLETS. 


American Railway Master Mechanics’ Association. Proceedings 
of the Thirty-sixth Annual Convention, Held at Saratoga, 
N. Y., June, 1908. Edited by the Secretary, Mr. Joseph W. 
Taylor, 667 The Rookery, Chicago, III. 


This volume is uniform with the publications regularly issued 
by this important organization and contains the constitution, list 
of members, established standards of practice of the association and 
the papers, reports and discussions of the 1903 convention. This 
volume contains specially valuable records on the subject of elec- 
trical equipment of shops in the report on this subject, this being 
the most important paper of a large number of good ones. This is 
undoubtedly the most valuable volume brought out by this associa- 
tion for a number of years. It is a credit to the association, to the 
railroads and to the secretary. 








Lathes, Screw Machines, Boring and Turning Mills. By Thomas 
R. Shaw. 700 pages, ee wee A illustrated with 425 engrav- 
ings. S8vo, cloth. Published by The Scientific Pub- 
lishing Company, No. 53 New Bailey street, Manchester, 
England. Price, 15 shillings, net. 


This work is a practical treatise of the design and construction 
of turning machines, including lathes, automatic screw machines, 
boring and turning mills, and their accessories, the object of the 
author having been to review in detail the many types of machine 
tools in use in the metal-working trades, and to present constructive 
details of the more important mechanisms and devices employed. 
It was considered the best way to treat this subject to illustrate 
with examples from actual practice, showing the different mechan- 


isms with surrounding details—pictures often convey what descrip- 
tions fail to do. The variety of mechanisms to be found at the 
present time is endless, but this volume will be of great value to 
the designer in placing before him the best of the practice that 
has been settled upon by experience. A study of this work will 
also inform the buyer of machine tools what is considered best 
practice, both in the United States and in England, as to the design 
of machine shop tools. The text appearing in this volume is taken 
from a series of articles that are being published in The Mechanical 
Engineer, of Manchester, England, only the portion relating to 
turning machines, such as lathes, boring mills, etc., being included 
in this book. A companion volume is in progress which will treat 
of planing, slotting, drilling, milling and grinding machines, which 
will be of equal interest with this volume. The above work is an 
exceedingly valuable one and should be in the hands of everyone 
interested in machine shop operation. It is the only work of the 


‘kind that has been brought strictly up-to-date, covering the field 


as it exists to-day. 





“Throw Away Your Glue Pot’ is the advice appearing upon a 
neat celluloid paper cutter recently received from the Wachter 
Manufacturing Company, Baltimore, Md., which has been sent out 
in the interests of the well-known Army and Navy liquid glue, 
manufactured by this company. It is further stated that the above 
glue is not a “fish” glue, but a pure hide and sinew glue in liquid 
form. The Wachter Company will be pleased to send one of these 
souvenirs to anyone interested. 





JEFFREY Power Dritts ror Rock AND CoaL.—A catalogue of 
40 pages has been received from the Jeffrey Manufacturing Com- 
pany, Columbus, Ohio, which is a model of good printing, good 
engraving, fine paper and excellent arrangement. By aid of half- 
tone and line engravings the Badger rock drills, rotary drills, both 
electric and pneumatic, hand power drills, drill trucks, hose reels. 
portable pumps, electric hoists, electric locomotives and other 
product of this company is described. Each specialty is presented 
with terse statements of its advantages, so that the reader may at 
a glance ascertain the results of the many years of experience of 
these manufacturers. 





LocoMoTIVE SANDERS.—The American Locomotive Sander Com- 
pany, Philadelphia, have issued a new catalogue of sanders which 
presents the principles of construction and use of these devices and 
illustrates various methods of application as well as showing the 
details of construction. It is admirably illustrated and is well 
printed. Copies may be had upon application to the company at 
Philadelphia. 





THe CYLINDRICAL, ELEcTRIC BLUE PRINTING MACHINE is de- 
scribed in a 30-page pamphlet issued by the Pittsburgh Blue Print 
Company, 1505 Park Building, Pittsburgh, Pa. A number of differ- 
ent styles of machines are illustrated, and the advantages of blue 
printing by electric light are set forth. The pamphlet also includes 
a large list of users of these machines and excellent testimonial let- 
ters from well-known firms. 





ANATOMY OF Cars.—The Derry-Collard Company, 256 Broad- 
way, New York, have issued a new edition of three railroad car 
charts with the parts named. These present the “anatomy” of a 
freight car, a passenger and a hopper gondola car. They were 
originally published by the Railroad Car Journal and are now 
printed on heavy plate paper, and are suitable for framing. They 
are mailed in a tube at 25 cents each, or 50 cents for the set of 
three. 








“Dixon’s Index for Pencil Users” is an interesting pamphlet de- 
voted to the user of the lead pencil which has been issued by the 
Joseph Dixon Crucible Company, Jersey City, N. J. In their feel- 
ing of interest in the consumers of lead pencils they have issued 
this little treatise, from which one may easily select the pencil best 
adapted to their needs. The line of pencils manufactured by the 
Dixon Company is sufficiently large to supply the wants of all. 





Tue ForsytH AUTOMATIC AIR AND STEAM COUPLER.—The con- 
struction and operation of this device are illustrated and described 
in a pamphlet just issued by the Forsyth Automatic Air and Steam 
Coupler Company, The Rookery, Chicago. Elsewhere in this issue 
is a descriptive article on this subject. 





“Pumping by Compressed Air” is the title of an interesting 
pamphlet devoted to this subject which has recently been issued by 
the Pneumatic Engineering Company, No. 128 Broadway, New 
York. A uumber of the important installations that have been 
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made by this company are well illustrated and the simplicity, 
economy and flexibility of their systems of pumping by air are 
discussed. The subject is treated under three heads: the air lift 
pump; displacement pumps, using air expansively; and displace- 
ment pumps, using direct pressure of air without expansion. This 
pamphlet is instructive and is well worth careful reading. 





CATALOGUE No. 36.—The Newton Machine Tool Works, Phil- 
adelphia, Pa., have recently issued a new 236-page issue of their 
general catalogue descriptive of the. many lines of machine tools 
and supplies which are built by them. This company has made a 
specialty of building machine tools particularly adapted to the 
wants of railroad shop service and are meeting with the large trade 
which they deserve in this field. They also build tools for army, 
navy and general machine shop equipment, as well as also special 
tools of all classes of metal working machinery. A _ noticeable 
feature of this catalogue is the large number of tools illustrated 
therein which have been equipped for motor driving; the extent to 
which individual electrical machine driving has been developed 
cannot be better shown than by reference to this volume. 





A CROCKER-WHEELER RAILWAY GENERATOR.—This is the title 
of a very interesting and neatly arranged pamphlet that was issued 
by the Crocker-Wheeler Company, Ampere, N. J., for distribution 
at the recent convention of the American Street Railway Associa- 
tion, at Saratoga, to set forth the important features of their 
standard generators for electric railway service. The Crocker- 
Wheeler people have made a specialty of building generators for 
electric railway power-plant work, and have developed many points 
of advantage in their standard type of machine. The pamphlet is 
divided into three parts, to illustrate and describe: the Field, the 
Armature and the Brush Rigging. The valuable points of design 
of each part are briefly set forth in an interesting manner. The 
pamphlet is well illustrated and is instructive. 





The Aurora Metal Company, Aurora, IIl., have issued a little 
12-page pamphlet devoted to a description of the Lewis & Kunzer 
metallic packing and packing case for piston rods on locomotives 
and stationary engines. The details of this valuable packing are 
carefully illustrated and described, and the many points of advan- 
tage are very convincingly set forth. This new packing has many 
points of interest which merit investigation, particularly on account 
of the durability claimed for it. It is very simple in construction 
and is easy to repack. As the packing is done entirely by the 
pressure of the steam acting in the cylinder, there can, of course, 
be no friction on the piston rod when the engine is not working 
steam. Further information concerning this packing will be gladly 
furnished by the Aurora Metal Company. 





WIRE Ropes AND CABLES.—The Broderick & Bascom Rope Com- 
pany, St. Louis, Mo., have issued a new Price List E which is 
more than a price list. It is a convenient little catalogue of 52 
pages devoted to their well-known product. The cover bears a 
half-tone from a photograph of the new factory. In addition to 
prices, the pamphlet contains illustrated descriptions of the brands 
of rope which have made the name of these makers so favorably 
known; tables of data, with reference to them, giving weight, 
capacity, diameter, etc., and similar information concerning hooks, 
sockets, thimbles, clips, shackles, ferry blocks and travelers, com- 
plete equipment for inclined planes, sheaves, blocks, and in fact 
everything needed in connection with wire rope service. Copies 
of this pamphlet may be had upon application to the office of the 
company, 809 North Main street, St. Louis, Mo. 





“Sorr WATER” is the title of a handsome 64-page pamphlet re- 
ceived from the Railroad Department of the Kennicott Water Soft- 
ener Company, Great Northern Building, Chicago. It illustrates 
28 water-softening plants which are in use on prominent railroads, 
and also includes complete drawings and sectional sketches showing 
the construction and illustrating the operation of the machines. The 
pamphlet is handsomely executed, and it shows in an effective man- 
ner the large amount of work which this company has accomplished. 
Not the least interesting feature is the chart and tabular representa- 
tion of the methods employed, as well as the results obtained, in the 
preliminary study of waters and their treatment. This pamphlet is 
a convincing exhibit of the economy of water-softening. Every 
mechanical and operating officer should make a study of it. 


EQUIPMENT AND MANUFACTURING NOTES. * 
The employees of the Norton Emery Wheel Company and the 
Norton Grinding Company gave an enthusiastic reception to Mr. 
Charles L. Allen, secretary and general manager, on his return 


from a European trip, October 7. Among the honors presented to 
Mr, Allen was a beautiful silver cup. Such generous and universal 








recognitions of the personal qualities of employers of labor are very 
impressive because they are so rare. 





The Brooklyn Engineers’ Club held the first meeting of the 
season on the evening of October 8. Besides the usual formal 
business, a very interesting paper, entitled “A History of Pumps. 
Ancient and Modern,” was read by Mr. John A. Drew, of the 
Worthington Company. Mr. Drew sketched the development of 
pumping machines from the early Egyptian “Noria,” resembling 
the familiar well sweep, to the latest triple-expension, condensing, 
water works pumping engines, requiring little more than a pound 
of coal per horse-power-hour. _The paper was illustrated by a 
large number of lantern slides. 





We are informed that the Double-Clutch Car Mover, manufac- 
tured by the Walter A. Zelnicker Supply Company, St. Louis, Mo.. 
has been received by the trade beyond the expectations of either 
the manufacturers or the patentee. Among recent orders are one 
for 25 car movers from the Wabash Railroad; 25 from Cardenas, 
Cuba; 50 from Winnepeg, Canada; and many other smaller 
orders. This device, which only weighs 18 lbs., enables as many as 
three loaded cars to be moved by one man. For use in factories 
and warehouses having side track facilities, this device will pay for 
itself in a short time. The Zelnicker Company state that it is 
guaranteed in every respect, and further information will be cheer- 
fully supplied concerning it. 





The authorities of the Louisiana Purchase Exposition are taking 
every precaution to prevent the recurrence at St. Louis of any such 
disastrous fire as that which destroyed the great cold storage build- 
ing at the Chicago Exposition in 1893, and are making adequate 
provision for water supply by putting in the largest installation 
of fire pumps in the world. These pumps, which have been pur- 
chased from Henry R. Worthington, of New York City, comprise 
12 1,000-gallon, standard Underwriter fire-pumps, each capable of 
supply four fire streams, making it possible to have 48 fire streams 
in use at one time. The pumps are of the duplex, double-acting 
type and are supplied with air and vacuum chambers of large 
capacity. The fittings are of composition metal throughout, and 
the piston and valve rods are of bronze. Every measure has been 
taken in designing these pumps to insure that they will start at a 
moment’s notice at any time after having been idle for a long 
period. They are the pumps recommended by the Associated Fac- 
tory Mutual Insurance Companies, and, in fact, formed the basis 
of the specifications for fire pumps adopted by the Associated Com- 
panies. 


- 





The Standard Roller Bearing Company, of Philadelphia, have 
purchased the entire ball business of: the Grant Tool Company, 
Franklin, Pa. (formerly of Cleveland, Ohio), and are prepared to 
fill all orders for the celebrated Grant ball, formerly made by the 
Grant Ball Company, of Cleveland, Ohio. In order to supply the 
demand at once for balls, the business will be run for a short time 
in Franklin, so that orders can be filled without delay, but it will 
eventually be moved to Philadelphia and consolidated with the 
Standard Roller Bearing Company’s plant in that city. All orders 
should be sent to the Standard Roller Bearing Company, Philadel- 
phia. R. H. Grant, formerly manager of the Grant Ball Com- 
pany, will have charge of the ball-making plant in Philadelphia, 
and a number of the former employees of the Grant Company will 
remove from Franklin to Philadelphia and enter the employ of the 
Standard Roller Bearing Company. 





In the past fortnight a number of notable orders have been re- 
ceived by the Crocker-Wheeler Company, of Ampere, N. J., and 
these, being fairly evenly distributed among its larger branch 
offices, indicate that the improving condition of business is not 
local to any one section. One order, from the Lorain Steel Com- 
pany, Lorain, Ohio, called for 41 motors, ranging in size from 
2% to 360 h.p.. and representing a total of 1,428 h.p. Another. 
from the New Jersey Zinc Company, of Hazard, Pa., for one 125 
and two 600-k.w. generators, and 37 motors aggregating 401. h.p. 
The Philadelphia office placed an order from the Warren Foundry 
and Machine Company, of Phillipsburg, N. J., for one 200-k.w. 
generator, four 35-h.p. and two 60-h.p. motors; and the G. H. 
Hammond Company ordered for its. packing plant at the Union 
Stock Yards in Chicago one 50. one 25 and two 20-h.p. motors 
and an 800-k.w.. 550-volt, size 896 engine-tynpe generator. This 
last is a duplicate of one now building for the St. Louis Exposition. 
the entire intramural plant for which will be operated by gener- 
ators supplied by the Crocker-Wheeler Company. 





WANTED THREE FOREMEN. 


~ Opportunities for three bright successful young foremen. One 
is needed in an erecting shop, another in a blacksmith shop and the 
third in a machine shop. Only men who have made records need 
apply. Letters addressed to X, care the editor of this journal, 
will be immediately forwarded to the principals. 











November, 1908. 
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NEW FOUNDRY AND PATTERN SHOP. 





Tue B. F. Sturtevant Co. 

In our November number of last year a description of the 
new manufacturing plant of this company was shown. It is 
located at Hyde Park, Mass., and occupies 15 acres of ground. 
The foundry and pattern department were the first to be put 
into operation prior to the removal of the entire plant from 
Jamaica Plain. 

The pattern building is divided midway of its length by fire- 
walls, enclosing stairs, elevators, etc. One-half of the build- 
ing, with stories respectively 17 and 15 ft., is devoted to the 
flask and pattern-making rooms, while the other half, pro- 
vided with intermediate floors, making four in all, is utilized 
for pattern storage. The flask-shop, measuring about 60 by 
80 ft., is equipped with band, cross-cut and splitting saws. 
boring machine and lathe, all driven by a 10-h.p. Sturtevant 





The foundry consists essentially of two long craneways, 
each 35 ft. in width, with center bent of the same width, and 
side floors 30 ft. wide. The brass foundry, core-room and 
wash-room-are located at one end; the charging floor at one 
side, nearly midway of the length, and the cleaning-room at 
the other end. The craneways are designed for 20-ton electric 
traveling cranes, equipped with Sturtevant motors. 

Brick division walls 3% ft. high, running lengthwise of the 
foundry, separate the floors on the lines of the columns. 
Lighting is secured through monitors in both of the crane- 
ways and through ample side windows. Each line of monitor 
transoms is operated in unison by a novel device installed by 
the G. Drouve Co. The western side of the foundry is given 
up to bench and small floor molding, the bench molders’ 
floors being separated at the bench ends by wooden partitions. 
The floors throughout this side of the building, as well as 
those in the storage bins and center runways, are of concrete. 


Alongside the industrial railway, which serves iron from 
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GROUND PLAN OF FOUNDRY. 


motor suspended from the ceiling. The industrial railway 


runs directly into this room from the foundry, across a dis- 
tance of about 40 ft., and, together with an overhead transfer 
track, reduces to a minimum the cost of handling flasks. ‘ue 
lumber for their manufacture is unloaded from cars directly 
in front of the building. This room also includes the metal 
patternmakers’ department, equipped with the necessary ma- 
chine tools. Adjacent thereto is the locker, wash and toilet- 
room for the building. 

Immediately above is the pattern shop, abundantly lighted 
upon three sides, and equipped with a full complement of 





TRANSVERSE VIEW OF FOUNDRY. 


tools, including one single and two double saw benches, two 
band saws, a buzz planer and a double surfacer, five lathes, 
one of which is a 66-in. by 11%4-ft. gap lathe; a drill press, a 
- core-box machine, numerous wood trimmers, etc. All the 
power machines are operated by two 10-h.p. Sturtevant motors, 
both being required for. ordinary work, but one always serving 
as.a possible relay in case of accident. 
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ONE OF THE TURNTABLES. 


ladle trucks to the bench floors, is a sunken trench laid with 
common brick as a suitable place for drippings and for the 
piling of hot castings. 

In the center line of each of the craneways and between 
them runs an industrial railway with turntables connecting 
with the cross aisles, which provides for the distribution of 
metal, etc., to all parts of the building. The floor between the 
craneways is supplied with a series of 1%-ton small traveling 
cranes of about 10 ft. span, equipped with Sturtevant electric 
hoists built especially for this work. 

All materials are received from a track which runs along 
one side of the foundry, and are delivered through wall open- 
ings to the bins which fill a portion of the side wing adjacent 
to the cupolas. For the present the sand storage bins and 
mixing-room are also within this building. 

The cupolas are two in number, of Whiting make, 56 ins. 
and 72 ins. in diameter. The opportunity has been improved 
to show the eminent adaptability of the Sturtevant pressure 
blower, a No. 8 and a No. 10 blower being driven, respectively, 
by a 30 and a 40-h.p. Sturtevant belted motor, being supported 
upon the charging platform through which they discharge 
directly downward and thence to the cupolas. It is intended 
to make this installation the subject of critical experiment 
for the establishment of important principles. 

The entire transportation equipment of the plant, including 
tracks, cars, trucks, etc., was designed and built by the Sturte- 
vant Co. The tracks in the foundry are embedded in the con- 
crete runways, and all changes of direction are secured by 
turntables, there being no switches in the works, and there- 
fore no radial truck cars, all cars having rigid bases. The 
turntables are designed very heavy to avoid distortion or 
breakage, and consist of a bottom frame, with four roller 
wheels, which are carried upon composition trunnions, and a 
cover, which is recessed for crossing tracks at right angles, 
and is provided on the under side with a chilled tread, with 
which the wheels come in contact. A small idler wheel is 
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provided, which automatically cons the turntable on each 
quarter, but readily releases it. The cover is accurately cen- 
tered by a chilled conical bearing. 

Naturally the entire plant is heated and ventilated by the 
Sturtevant system. In the case of the pattern building, the 
apparatus, consisting of an engine-driven fan and steel pipe 
heater, is placed close to the division wall, and delivers the 
heated air into a vertical flue and thence to the various rooms. 
The foundry apparatus is located overhead, in the end of one 
of the craneways, and arranged to take fresh air from out of 
doors or return from the building and reheat it. Distribution 
of air is made through a system of overhead galvanized iron 
piping, discharging downward to the floor. Both apparatus 
utilize exhaust steam. A complete underground tunnel system 
is provided for distribution of steam, electricity, compressed 
air, etc., and return of condensation. — 


THE FORSYTH A AUTOMATIC AIR AND STEAM 
COUPLER. 


rman 


This device is designed to avoid the difficulties which are 
everywhere experienced in maintaining air and steam hose 
connections between passenger cars. It combines metallic 


conduits, as substitutes for hose, with automatic couplers, 
which render it unnecessary to couple the connections by 
The construction of the device 


hand. is illustrated in the 











PMOL TPMPLLL: 
maitre WZ 











END ELEVATION. 
THE FORSYTH AUTOMATIC AIR AND STEAM COUPLER. 


accompanying engravings. In the coupler heads three open- 
ings are provided, for the air signal, the air brake and the 
steam lines, in the order named. The heads are supported by 
conical springs attached to curved brackets which are attached 
to the stems of the drawbars. Connections to the train pipes 
are made by flexible metallic conduits with metallic joints, 
and these take the place of rubber hose connections. To drain 
the steam connections and prevent freezing, automatic drips 
are provided near the coupling heads and these open when 
the steam pressure is removed, allowing the connections to 
free themselves of water. 

In the act of coupling, these heads are pressed together by 
the spiral springs and sufficient pressure is maintained to 
prevent leakage of the joints. The pipe couplers move with 
the car couplers and couple simultaneously with them. For 
connecting these devices to cars which are equipped with hose 


an emergency head is provided. One of them is shown in 
connection with the plan view. These couplers have been in 


use for over two years on suburban cars of the Chicago, Mil- 
waukee & St. Paul Railway, passing four times every day over 


20-deg. curves in Chicago, and they are reported to have given 

no trouble by leakage. The device is also in use on the Chi-. 
cago & Alton and the Frisco system. Further information 

may be had from the Forsyth Automatic Air & Steam Coupler 

Company, The Rookery, Chicago. 








DANGEROUS PRACTICE OF PLUGGING STAYBOLTS. 


Attention has recently been directed to the fact that on 
some railroads men in the roundhouse are permitted to plug 
the tell-tale holes in broken staybolts with wire nails and the 
ends of files, which are tightly driven in to stop the leaks. 
It seems incomprehensible that anyone who knows what these 
holes are for can be guilty of such work, or that any but an 
unworthy master mechanic can countenance it for a moment. 
We are, however, assured that it is done. The drilling of 
these holes is vitally important to the safety of a locomotive 
boiler and it behooves those in responsible charge to see that 
the work is carefully and properly done. When, by the escape 
of steam, the holes indicate breakage of bolts, the boilermakers 
cannot get new bolts in too quickly. Men must necessarily be 
available night and day for such work. A broken bolt which 
gives this signal of its fracture may be surrounded by fifty 
others which are broken nearly to the hole and yet do not 
indicate their weakness. Because of the difficulty of discovery 
of partial fractures the best precautions must be taken to 
guard against this danger. In connection with this subject 














PLAN 


VIEW SHOWING SPECIAL HOSE CONNECTION. 

our attention is directed to the facts that the well-known 
hollow staybolts cannot be plugged from the outside without 
putting the fire out, and that the holes are always correctly 


located and are always ready to perform their important 
function. 








PINTSCH LIGHTING EQUIPMENT. 





A statement has been received from the Safety Car Heating and 
Lighting Company, showing the number of cars and locomotives in 
various countries which are equipped with the Pintsch system of 
compressed gas lighting. It also includes the number of Pintsch 
gas works now in operation and shows the number of gas buoys and 
beacons which are in service. The statement, which is complete to 
May of this year, is tabulated as follows: 


Loco- Gas Buoys and 

Cars. motives. Works. Beacons. 

ECR TT ee 42,850 5,200 71 145 
So Ary er eee 45 S32 3 21 
a er rere ee ee 19,200 18 87 272 
NES Sire nieaemalecaewaaaves , _ 27 240 
MAC ere re ee 3,487 5 10 166 
| REET Pe ee rere 1,537 - 5 15 
er rs 392 2 1 eo 
SPS rr errr er reer 4,758 re 10 1 
EE, dikts eats adie weak 3,360 132 13 21 
oe EE OPO ee erie ror 710 43 4 2 
eee re haere 216 ee es 
EL. divino-w'e aide wed sibs ace 98 1 oe 
BEE, iki a0s\arn0 18S Aba eae 114 os as 
SEE Scktupie Wain aca'e aaa as 76 as 3 118 
ai Cam ncaa were 202 a 3 97 
0 rar re nea 974 31 1 33 
DE henivckeeaweeace 1,130 as 10 2 
Da aieaes esclsehans wanes 4 ° 2 aie 
PR Se ehe ra Cahsee ne ouee 10,200 ° 16 ee 
EE, “Sines beeen wa weirs ,053 oe 13 88 
United States ...cccccccece 20,550 ee 63 190 
COR hah wse eee NcaEeee 150 os 2 4 
GOR. cccccccccesccsee eee eece ee 1 15 
Mexico eee ee eeereeeveeeere 121 ee 1 ee 
Total oovesccnccdeceescanepeme 6,481 847 1,880 
Increase for the year...... 6,840 484 oe 169 





